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NOTICE. 



With this volume of tlje Pkoceedings and Commu- 
nications OF THE EssRX Institute the publication is 
Iji'ought to a close. 

The proceedings at the meetings 6i the Institute since 
the close of the year ISfiS have been published in the 
monthly Bulletin of the Institute, in which journal the 
communications made at the meetings have also been 
printed in full or by abstract. 

The Bulletin of the Institute is a monthly sheet of 
about 16 pages and is distributed free to members, or 
mailed to any address on the receipt of the subscription 
of $1.00 per annum. — Editok. 
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PROCEEDINGS 



ESSEX INSTITUTE 



Monday, Jakwary 35, 1868. — Social Meeting at Hamilton Hall. 
Tice President A. C. Gooj>ei,t. in the elioir. 

After some preliminary business, and remarlia by the chairnmn, 
Key. E. C, Bolles of Portland was introduced and apote of the 
microscopic structure of plants. 

Tlie address was an eloquent statement of tlie nature, form, growth 
and ranltt plication of vegetatile cells; fall of beautiful descriptions of 
the metliods and operations, revealed only by the microscope, by 
which from their respective germs are evolved the forms aillte of the 
stateJiest trees of tie forests and miimtesE mould or plant that micro- 
scopy has revealed. 

JoHM D. Philbrick, of Boston, well known from his labors in behalf 
of popular education, made a few remarks on the value of Scientific 
knowledge to the school teacher, and the importance of the study of 
natoral history In our system of Instruction. 

The meeting then adjourned, and the company was invited to ex- 
amine the objects placed under the microscopes. Illustrative of the 
remarks of the lecturer. A collation and social entertainment closed 
the programme for the evening. 

Diagrams drawn with white and colored crayons upon the Blacli- 
board, by Mr. E. S. Morsb, were used In iilnstratlon of the subject. 
On the walls were suspended several of the magniflcient lithographs 
of Allen's Victoria Regia, Around tie room were arranged thirty-six 
Microscopes under which were placed slides containing specimens of 
transverse and longitudinal Bections of exogenous and endogenous 
plants ; of leaves, cuticle, spores, pollen ; and sections of coal and hard 
vegetable tissue; most of them were prepared by Mr. E. Bicknell. 
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LIST OF OBJECTS. 

Exogena:. — Ho. I. TranSTcrae section of Spruce (-dMe« alfia), 
showing cells cut through; 2, Longitndlual, section of the Spruce, 
radial, showing glandular dots, colored; 3. Longitudinal section of 
the Spruce, tangential, showing giandnlar dots cut through, colored ; 
4. Longitudinal section of Californlft " Big Tree" (^Sequoia gigatitea) ; 
6. Trnnsversesectionof Oak (Quercus ftieolo)"); 6, TransTerae section 
of Basswood (21i(ia^iner£caiii(i), showing bast cells; 7. Longitudinal 
section of Basswood, showing spiral cells, colored; 8. Transverse 
section of Birch (Betula ailia) ; 9. Transverse section of Blackberry 
(Buliua ««fosMs), colored; 10, Transverse section of Clematis (C, 
Yirgiitiana), colored; 11. Transverse section of Aristolochla (.A. 
ffipAo), colored; 12. Transverse section of Evening Primrose (^Oeno- 
thera biennis), showing dotted ducts. ^ 

Sndogena: — 18. Transverse section of Malacca ' Joint (Galamui 
aeipionvm); 14. Transverse section of Bamboo Cane (Bam&usB),- 16. 
Transverse section of Sarsaparilla (Srailax excelsa) ; IB. Transverse 
section of Com Stalk (^Zea Mays) ; 17. Transveree section of AMcan 
Ginger StaJk {Zingiber); 18. Transverse section of Leaf Stalk of 
Banana {Muaa). 

Leaves, Ovticle, Algte, etc. : — 19. Transverse section of Leaf of Ole- 
ander, showing midrib ; 30. Leaf Qf Deutsia xr.abra, showing stellate 
hairs; 21. Leaf of Geranium (Pdorponiam), showing cells; 22. Leaf 
of Bog Moss (Sphagnum), showing spiral ceils; S3. Cuticle of Lily, 
showing stomata; 24. Algie, Fresh water (Draparnaldla plamosa) ; 
25. Algte. Marine (Polysiphonia urceolatd) ; 28. Marine (Flilota ele- 
gans); 27. Elaters and spores of Jungermaania; 28, Mallow anther 
and pollen; 29. Crystals ft-om bark of Locnst; SO. Crystals from 
skin of Onion. 

MaTd 'Hssiies: — 31.' Section of Coat, showing vegetable structure; 
32. Section of Vegetable Ivory (Fh^telephas maorocarpa) ; 83. Hori- 
zontal section of the husk of do. ; 34. Section of Prune stone; 86. 
Steliiite hairs fi'om Deutzia; 36. Section of Coeoanut shell. 



Moxi) AY, January 13, 186S. — Jtegular Meeting. 
Vice President Goodell in the chair. 

Correspondence and donations announced. 

Dr. G. B. IjObing read an able and interesting c 
the life and character of Chief Justice Parsons. 

Dr. Loring commenced by an allusion to the distinguished men of 
Esses County, and to what they have performed fbr the elevation of 
mankind and for the glory and honor of our common country ; to 
Lieut. Gov. Phillips who founded the Theological Seminary at An- 
dover; to Abbott and Stuart and Woods as theologians ; to Story and 
Parsons and Prescott and Putnam and Saltgnstall and Pickering and 
Eantonl as lawyers; to Jonathan Jackson and Peabody and Perkins 
and Pickman and Derby as mercliants ; to Prescott as a historian, 
Whittier a« a poet, and Hawthorne as a novelist; to Bowditch as a 
mathematician. Of all these he selected Theophilns Parsons, as one 
of the most remarkable. He was born In Byfleld, February 24th, 
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1750. His fatlicr was Kev. Moses Parsons, descended from a mer- 
chant who died in Gloncester in IG89. His mother was Susan Davis, 
descended fl-om Jolin Eobinson of Leyden, the Puritan minister. The 
frugal life of the early New England clergy was described —tie 
Bftliiry of Mr. Parsons being $380 a year, and requiring his labor 
on his farm and occasional sporting on tbe marslies to support his 
family. He was tie general adviser of all matters secular and religi- 
ous in his parish, when he was settled for life. Theophilus Parsons 
entered college at Cambridge in 1765 ; was graduated in 1769 ; taught 
school and studied and practiced law in Falmouth until 1775 ; returned 
on the burning of that town by the British, to Byfleld; met at his 
ISitlier's house, Judge Trowbridge, who had fled from Cambridge for 
the safe enjoyment of hla toryism, wliom Chancellor Kent calls "the 
oracle of common law in New England," and whose library was in- 
valuable to the young law student; mid in a short time settled as a 
lawyer in Newbui'yport. Here he married Elizabeth Greenleaf, Jan. 
13, 1780, built a house on Green street, lived there twenty years ; re- 
moved to Boston in 1800, was appointed Chief Justice of Massachu- 
setts in 1806, and died Oct. 80, 1818. Hot a very eventful life In a 
very eventful period. While the great work of the revolution was 
going on he was a quiet lawyer in Newburyport. He had great love 
of his profession, and great powers which would have distinguished 
him in any sphere of lift. Whil^ residing in Newburyport, in 177S, 
when he was twenty-eight years old, the c[uestlon of a Constltntlon 
for Massachusetts was presented to the people. There was great 
popular jealousy against all law and all lawyers — Dr. Loring read a 
curious extract from a letter written by W. Symmes, jr., of Andover, 
to Isaa« Osgood, Cleric of the Courts in Es^ex County, at that time, to 
show the difficulties under which lawyers labored in those days. 
While the question of the State Constitution was pending, young 
Parsons called a meeting of the citizens of Newburyport, March 37th, 
1778, and Issued a circular to the selectmen of the several towns in 
Essex County, to meet by delegates in a convention to meet in Ips- 
wich in April of that year. Among the delegates appear the names 
of Theophilus Paisons, Tristram Dalton, Jonathan Greenleaf, Jona- 
than Jackson and Stephen Cross of Newburyport ; of Ward, Goodbue, 
Andrews, Goodale and Sprague of Salem; Putnam and Shillaber of 
Danvers ; Farley and Noyes of Ipswich ; Coffin and Porter of Glou- 
cester; Gould and Clarke of Topsfield; Dodge of Wenham; Perley 
of Boxfordi and "the Hon. Caleb Gushing, Esq., of Salisbury ." This 
convention sent forth the fiimons " Essex Result," a paper written by 
Parsons, and containing sound theories of government. "It was an 
earnest endeavor to discover and declare how progress and conserva- 
tism, liberty and order, might be adjusted in human Institutions, that 
freedom, should be secure, and peace and happiness be the chUdren of 
freedom." Upon Its suggestions was based the first Constitution of 
Massachusetts, carried as they were by the young lawyer of Newbury- 
port, into the subsequent stale coni-ention, and submitted to the Bow- 
doins and Adamses, and Lowells, and Pickerings, and Strongs of that 
distinguished body. 

After this Parsons retired from politics, was engaged in private 
practice for ten years, and did not emerge again until the Constitu- 
tional Convention of 1788. In this convention, when there was great 
danger of rejecting the federal Constitution, he offered his well 
known " conciliatory resolution." That it might be explicity declared 
that "all powers not expressly delegated to Congress are reserved to 
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the several states, to be by them exercised." This is the ili-st declara- 
tion of the doetrine of State Rights. It secured the adoption of the 
Constitution, and drew from John Adams the statement that " our 
Constitution was made for a moral and religious people ; it is wholly 
inadequate to the government of any other." 

Having accomplished this worlt, Parsons again retired to hisprofea- 
slon, to receive tJie highest honors which the law can bestow. Under 
his administration as Chief Justice, the confusion and complication 
which had attended the forms of practice here, began at once to dis- 
appear; and to him more than any other may be attributed the re- 
formed state of the dockets .throughout the Commonwealth, the 
promptness of decisions, lie regularity of trials, attesting the bene- 
ficial efi'ects of a system which he did so much to render popular and 
permanent. 

As a, jurist he was nndonbtedly among the great lawyers of this 
county and state. To a clttsen of Essex County the name of Story 
will at once occur as a contestant for the highest Judicial distinction 
among us. Story and Farsons, both learned in the law,both endowed 
with large intellect, botli possessing a high moral tone — and yet how 
diiterenti The one difftase, impetuous, unconstrained — the other 
concise, systematic, condensed, exhausting. Parsons left the most 
law — Story the most books. Parsons cut his path directly to the ob- 
ject— Story led his followers through devious paths obstructed by 
difficulties of which he never lost sight. Parsons loved the sharpest 
analysis — Story delighted in an accumulation of all that related to 
his subject. Parsons was a great thinker — Story a great talker. 
Parsons gave his opinion to a jury — Story gave the argument. Par- 
sons never forgot that he was a Judge — Story never forgot that he 
was a lawyer. Parsons was an accurate mathematician, a careful stu- 
dent, a good scholar. Story's proper sphere was in the walks of his 
profession. The piercing, penetrating eye of Parsons was always di- 
rected upon thepolnt aimed at — the eye of Story roamed through all 
space. Both had industry, both had humor, both had a kind humanity, 
both had deep faith. Both had a certain intellectual arrogance, the 
prevailing reproach of all great human powers, and both had that 
genuine findness and private aifection which attend all true greatness. 

Mr. H. M. Brooks, after a few remarks, moved that the thanks of 
the Institute be presented to Dr. Lorlng for the paper read this 
evening and that a copy be requested for the archives. 

N. K. AUen, B. H. Osgood and E, A. Smith of Salem; B.C.Perkins, 
A. M. Dudley of South Danvers ; William Howland, of Lynn ; W. W. 
Eaton, Edward Hutchinson, Augustus Mudge, Frederic W. Went- 
worth, George, Farley, and George W. Andrews, of Danvers, were 
elected Bestdent Members. 



MONBAY, January 20, 1868. — Regular Meeting. 
Vice President Goodell in the chair. 
Correspondence and donations announced. 

The following notes, received from Dr. Henuy Shimuii, of Mt. Car 
roll, 111., were comunicated by Mr. Putnam; 
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On Sept. 20, lfiS4, about 9 a.m., a mild dellglitful autumn morning, 
while waiting In the Held, I passed by a previously observed nest of 
humble bees. This in the working season hadbeenapowerful colony. 
At this time I was particularly attracted by a number of the bees flying 
about the hole, or remaining poised in, the air a short dlistanee from 
the hole as if in the act of fanning the opening. A little observation 
convinced me that these were all male or drone bees ; I then ventured 
nearer and tore the nest ont of the ground. Several large female or 
queen bees came out of the nest and crawled or fluttered slowly along 
over the ground. Now the males, which 1 pvevlonsly saw flying 
around and fanning at the hole, eagerly darted npon these females. 
Four males darted at the first female that came ont of the nest piling 
upon each other over the back of the female, wrestling and straggling 
with might and main for the prize. One more philosophical than the 
rest, observing the crowd npon her back, alighted on her aide and 
twisted around beneath embraced her belly to belly, and thus formed 
in the midst of the excited struggling crowd the sweet nuptial em- 
brace. I saw several such piles of two, three, or more males on one 
female. 

The (knnlngat the hole which 1 observed by the males, was either 
anxious watching for the exit of the female, or their insect method of 
wooing, enticing them to come out, not being willing to deprive 
them of their virginity unwillingly within their habitation. 

The neuters were all gone, no honey in the nest, which was fall of 
worms. The bees remMning manifested none of tjiat combative dis- 
position which we always observe in midsommer. 

I have seen many nests of the humble bee at all times during the 
whole summer, and never, however hot the day, have I seen them 
tanning at the hole during the breeding seasons. 1 am, therefore, 
convinced that Mr. Angus was vrrong in his opinion that the fanning 
was for the purpose of Introducing air into the nest. If this could be 
the object, then in the hottest days of midsummer it would be really 
if ever, needed, but then I have never seen it, on the contrary it is 
only In autumn that I have seen this interesting phenomena, the ob- 
ject, of which I am well satisfied, was in all cases which I have ob- 
served, the same as I verified by opening the nest as above set forth. 

Mr. A. Hyatt described the geological structure of the region of the 
Adirondacks and its border of fossiiiferons rocks, and exhibited some 
specimens gathered daring the past summer from those fossUIferous 
strata, and In other parts of New York State. 

The central region of the Adirondacks is bordered on all sides, 
except where a narrow neck of primitive rock connects with the 
primitive rocks of Canada, by fossillferous strata containing numer- 
ous remains. This shows tluit at one time this mountainous region 
was a peninsula almost wholly surrounded by water and the fbssila 
enable us to repeople the sea with the strange plants and shells which 
then inhabited Its beaches. No fishes enlivened the shallow sea, but 
the bottom was carpeted by succulent, thick stemmed seaweeds, and 
where stretches of bare ground intervened, crabs not unlike our horse- 
shoe were strewed over the solid beds of lamp shells, now repre- 
sented on our coast by only two species. The climate was mild and 
there is every reason to believe that the whole suri^e of the penlu* 
sula was devoid of vegetation, an arid, barren waste, like all the other 



,di„Google 



dry land at this oaily period of creation. Prom tlie earliest beginning 
of life in tliia period until the introclnetion. of flahes tiere is a series 
of gradnttl changes lu the character of the animals and pluuts, but no 
sudden cataclysms or miraculous creations. The new forms which 
appear are intermingled more or less with the old, aod the whole is a 
gradual progression, in which the first created and simplest are almost 
Imperceptibly supplanted by more highly organized beings, 

Mr. F. W. Putnam followed Mr. Hyatt, and alluded to the feet that 
Lake Champlain having been an estuary of the ocean at a compara- 
tively recent period, that of the Quaternary, as shown by the remains 
of marine shells and other marine animals found in the clay bsnits of 
the lake were identical with species 11 i g 1 co t of 

Maine. 

It is a matter of some interest to asce tain h th fr h water 
fishes and other animals now inhabitin th iak f m On 

making a comparison of the fishes of Lak B i w th th f Lake 

Ciiamplain he was satisfied that the maj Ity 1 th pi w the 
same, and that Lake Cbamplain had been uppl d with t mh b ants 
from the Great Lt^es and the rivers flowing into the lake 

Mr. B. S. Morse stated that th m f 1 nn ti n w h 
in the mollusca of that lake, and mt 1 Ipidtal 

with those of the Great Lake 1 nnlik nj f und t f Lak 
Champlain. 

Mr. Morse mentioned that hidf dmgth lit f 

shells made by Mr. Joseph True fSlmwl Ihlb np ntl 
to the cabinets of the Institute by a filend, seveial Intereotlug speci- 
mens, one of whichpft species of Limnadta, belonging to the order of 
Phyllopoda, appeared to be entirely new. 

The following corarannication was received ftom Chahlbs Weight, 
of Cambridge : 

Ammannia lingulata, Oris.: — Mr. Gilsebach established this spe- 
cies on specimens from Cuba, and it may interest botanists to know 
that IC belongs also to the United States. The only distinctive 
character assi;^ed is the short style. This at once suggested the 
idea that it might be a case of dimorphism now known to be 
so common. As I have just given these plants a patient examination 
I will state the conclusions to which I have come. So far as the 
specimens at my disposal indicate, A. liagvlata Gris. is a stout plant, 
with larger flowers, larger fruit and seeds, twice the size of those of 
A. laHfolia Linn, as well as different in form and color. These all, of 
themselves, would not be sufficient, perhaps, if the dimorphism could 
be shown. But in this latter case, generally, if not always, the estra- 
ordinary development of one organ or set of organs Is accompanied 
by the greater or less redaction of the other. In our plant such is not 
the case. The stamens and style ore quite hidden, within the calyx, 
and the filaments are very short, while In A. latifoUa both are ex- 
serted. It is, however, but fiiir to say, that in a specimen from 
Illinois, I saw one or two styles somewhat lengthened. I have exam- 
ined specimens of Aiamannia humilis and find In them no sign of 
dimorphism. 
The seeds of A. latifoUa are darker In color, or of a light brownish, 
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I'ex, incurved at the emls, and little, or not at all angled on 
the laner (concave) side by the funiculus. Those of A. Hngulaia are 
yellowish or pale straw color, and very perceptibly angular on the 
convav'e side. The leaves are so much alike that a character can 
hardly be drawn ftom them. On the whole, then, though not quite 
convinced that we have allowed, all these years, two species tf> pass 
under one name, the differences Indicated above, if not sufficient to 
satisfy all that we here have two well marked species, they are inter- 
esting enough to excite fiirther enquiry, and to settle the question one 
way or another. 

Some one may, very naturally asfe, how shall we know which is the 
original A. latifolia. This I cannot tell, and I t&acj It can only be de- 
cided by reference to the original so named by Linnten.s. Mr. Grise- 
bach's Jamaica specimen has the long stamens and style. In Onba, 
so far as I can judge by my specimen, it must be rare; as nearly all 
that I have dried there belong to A. lingulata. If Mr. Grlsebncirs 
attention had been directed to this point when in the new Herbarium, 
he might have decided it and perhaps he did. 



Monday, .TAN'i:AttY 27, 1868. — Kogular Meeting. 
Vice Frosidont Goodeli. in the chair. 

Correspondence and donations announced. 

Mr. G. L. Strebter read a very interesting paper on Salem as it 
was one hundred yearswgo. He described persons, places. Incidents 
and social customs with vividness, and presented a graphic picture of 
the old town as it appeared Just previous to the breaking out of the 
Revolutionary War. 

He commenced by an account of the establishment in Salem, in 
1768, of the Printing Press of Samuel Hall, our first printer, and the 
projector of the "Essex Gazette," and proceeded to give a minute 
statement of the conditon of the town as it then was. He sketched 
the outlines of its exterior appearance, the streets, public and private 
buildings, and street scenes and dmly life, describing with particu- 
larity some of the more elegant residences, and giving detailed ac- 
counts of the Churches, Taverns, and of the old Town House and 
other public buildings on School street. He then passed to an ac- 
count of the business of the place, its commercial interests, the 
wharves and shipping. The state of public opinion upon religious 
and political subjects was also spoken of. The social condition of the 
place, ihR style of dress, the modes of travelling, the amusements 
and recreations of the community were reviewed at length. The 
principal inhabitants and social aspect of the town were touched upon 
in passing. 

The political status of the town with reference to the approaching 
revolution was exhibited quite fully, with the purpose of showing the 
violence of the contest, the nature of the feelings and sentiments in- 
volved, and the progress of events. The principal persons In the 
town on each side were introduced and particularly noticed. The ex- 
citing events at about the time of Gov. Gage's visit here occupied 
considerable attention, and he gave a person^ account of the princl- 
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pa! tories who were cirivfen Trom the town, and also of the leading 
Whigs who remained to control Its society. 

On motion of Mr. J. Eimbali. the thants of the Essex Institute were 
tendered to Mr. Streeter for his interesting communication, and a 
copy of his paper was requested for the archives, 

Benjamin W. Eussell, Lucy Houghton Upton, George B. Appleton, 
Samuel H. Smith, Benjamin Whitmore and L. F. Warren, all of 
Salem; and Francis Baker of South Danvers, were elected Eesident 
Members, 



Monday, February 3, 1868, —Regular Meeting. 
Vice President Goodell In the chair. 
Correspondence and donations announced. 

Mr. Horace Mann of Cambridge delivered a lecture, introductory 
to a course, on Elementary Botany. 



Monday, FnBHirAHY 10, 1868. ^Eegular Meeting. 
Vice President Goodeli. in the chair. 

Correspondence and donations announced. 

Mr. R. S. Kantoul read, a paper upon the past and present modes of 
travel and conveyance, a large portion being devoted to the history of 
the Eastern Stage Company, derived mostly fi'om its records now in 
the possession of the Institute, and presented a very graphic picture 
of travel in the old stage coaches and life npon the road. 

On motion of Mr. Putnam the thanks of the Institute were ten- 
dered to Mr. Rantoul, and the paper was refeiTed to the Publication 
Committee. 

William O. Johnson of Salem was elected a Resident Member. 



Monday, February 17, 1868. — Regular Meeting. 
Vice President Goodell In t!ie chair. 
Correspondence and donations announced. 

The hour of the meeting was occupied by Mr. Hobaub Manh of 
Cambridge with his second lecture on Botany. 

Some specimens of Beche de nier having been placed upon the 
table, elicited remarks from Messrs. G. D. pHii'PJiN, F. W, Putnam, and 
G. A. PERKiNe, on its natural history, and the mode of preparation as 
an article of commerce with the Chinese. Mr. Putnam gave an ac- 
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count of a peculiar geans of fishes {OxyMles) whlcli have been taken 
ftom Holothuriaua. 
Benjamin F, Spinney of Lynn was cloclcd a Resident Member. 



Monday, Fbbhuaky 24, 1868. — Regalar Meeting. 
Vice President Goodell in the chair. 

Correspondence and donations announced. 

The CHAIR read tlie programme of a course of iectures to be deliv- 
ered In the Lyceum Hall, nmcier the direction of a committee of the 
Institute, commencing on Thursday, March 6. 

Jonathan Kimbali. read a communication on the School Houses of 
the olden times, more especially those that were found in our country 
towns, contrasting the condition of things In the early period of our 
history witb that of the present day. The paper was one of much 
interest and value, and it enlisted the undiyided attention of a large 
audience. 

On motion of Dr. G. A. Pbkkins, the thanks of the Institute were 
tendered to Mr. Kimball for his valuable communication, and a copy 
of the same was requested for deposit in the archives. 

The chair, Messrs. Phippkn, Kmbali,, Utham and others, made re- 
marks, suggested by the paper of the evening. 

Masou Uurris of Marblehead was elected a Resident Member. 



Monday, March 2. 1868.— Regular Meeting. 
Vice President Goodeli. in the chair. 
Correspondence and donations announced, 

Mr. HouACB Mann of Cambridge occupied the houi' with his third 
lecture on Botany. Subject i the formation of cells in the structure 



Monday, March 9, 1368. — Regular Meeting. 
Vice President Goodkij. in the chair. 
Correspondence and donations announced. 

Dr. Henuy Wheatt.and read a paper containing notes on the 
Teachers of the olden times ; also a brief account of female education 
in the Public Schools of Salem. 

Dr. W. stated that his subject was suggested bv *ihe highly interest- 
ing communication read at the last historical meefcng by Mr, Kimball, 
PKOCBBDrNGS ESSEX INST., VOL. VI. 3 OOT., 1868. 
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the able Superintendent of Schools in this city, on the " School Houses 
of the olden time." 

Rey. John Piske was the eariiest teacher. He was bom in 1701, and 
removed, to America in 1(137, and resided at Salem three yeftVB, per- 
forming the double office of preacher and tutor. Among his pupils 
was the fftnious Sir George Downing. After giving an accoimt of Mr. 
riske and his descendants, Dr. W. mentioned the other succeeding 
teachers in the eorly years, Edward Norris, Daniel Epes, Samuel 
Whitman, John Nutting, Peter Frye. William Walter, Nathan GoodaJe, 
John Watson, Isaac Hooker, Edward I-ang, and others. In this con- 
nection allusion was made to two of the old school mistresses, who 
iept private schools for a long period, Mrs. Susanna Bal^bidge, and 
Hiss Mehitable Higglnson. 

The first provision made fbr female teachers in Salem, was In 1764. 
In 1798 girls were first admitted to the Grammar schools, though un- 
der very unfavorable conditions. In '827 the first permanent arrange- 
ment was made for female education, lay the establishment of two 
female Grammar schools, one in the eastern and the other in the west- 
ern section. From that time the new system became more ftilly de- 
veloped. In 1845 the High school was organized awd became one of 
our highest and most valuable seminaries. A partlcnlar account was 
given of the origin of the Normal school in Salem, dedicated in Sept., 
1861. The union of the High and Classical schools In the new build- 
ing in Broad street extended the advantages of a good classical edu- 
cation, which under the old system was very imperfect. The city is 
much indebted to the late Hon. S. C. Phillips for awafeened zeal In 
these matters which still continues with unabated vigor. 

On motion of Mr. E. S. Mobsb, this paper was referred to the pub- 
lication committee. Remarks were made by Mr. Kimbali., Superin- 
tendent of Schools, and others. 

Mr. W. P. Upham read a copy of the earliest reference on the towu 
records to a free school, viz. ; Sept. 30, 1644. Also a deed by John 
Cross of Ipswich, dated Dec. 6, 1650, giving ten shillings a year for- 
ever, for a free school In Ipswich, and binding his farm therefore. 

Mr. KiMBAix referred to the origin of free schools in Dorchester. 

William H. Hull, of Salem, was elected a Resident Member. 



MoND.iY, Maech 16, 1868. — Regular Meeting. 
Vice President Goodell in the chair. 

Correspondence and donations announced. 

Among the donations particularly noticed were specimens of the 
Black Eat, taken at Hancock, N. H., presented by Mr. Bbnj. Gooduue 
of that place. This rat, once better known than the brown rat, is 
rapidly diminishing since the introduction into Its haunts of the latter 
species. Its original locality Is not well known. According to some 
authors it was brought to this continent about the year 1544, and 
spread to such a degree as to have been apparently more abundant 
here than in the o\0. 'vorld. Other authors have insteted that the spe- 
cies originally csiU3'fr;im America, but of this there Is much doubt. 

Another addition to the Museum deserving of special notice is a 
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beautiful specimen of "Veuna' Flower Basket," Euplei^lla speciosa, 
from the island of Zebu, of tlie Pliilippine group, presented by Capt. 
Danibl H. Hutchinson. This is a silicious sponge attaehcU by its 
expanded base to some marine body, supported by & skeleton, of a 
cylindrical tubular form, composed of nttmerons elongated fibres, con- 
sisting of fascicules of very long slender spicules, forming a square 
network, which, with Its lightness, elegance and rigidity, give the idea 
of a beautiful, complicated piece of glass lace work, 

Mr. Horace Mabn of Cambridge gave the fourth lecture of his 
course on elementary Botany. 

He spoke of the growth of the stem, the vasctdar tissue, medullaiy 
rays, the bark and its uses; corft, which Is a growth of the bark of 
some trees, more especially of the Quercus suber, or cork oak of 
southern SpMn ; the mode of collecting and preparing for commercial 
uses the liber of some plants used for cordage and various textCes. 
The deposit of vegetable or mineral matter in the cells gives the dif- 
ferent degrees of hardness to the wood, and hence its adaptability 
fbr various uses In the arts. He also noticed the uses of pith, as the 
Sago In some species of Palm ; Rice Paper, obtained ftom a species 
of Aralia, and the manner of obt^uiug and preparing the same by the 
Japanese. 

He then alluded briefly to the growth of the Endogens, and de- 
scribed tlie germination of the cocoanut, one of the largest and 
noblest of this part of the vegetable kingdom, and closed his remarks 
by speaking of adventitious roots, and the growth of abnormal stems, 
as in the Dutchman's Pipe, one of the most simple of these aberrant 
forms, consisting of alternate layers of wood and bark, the new 
growth forming outside of the bark instead of pushing the bark out 
and forming a layer within; another form where the growth falls on 
one side of the stem and makes the Increase on the opposite side, as 
in some vines. The mention of other forma of peculiar growth of 
the stems of plants concluded the Interesting lecture. 

Joseph Adams, of Salem, was elected a Resident Member. 



Moa'uAY, March 23, 1868. — Regular Meeting. 
Vice President Goodeli, in the chair. 

Correspondence and donations announced. 

Among the letters read was one from R. S. Eamtoui., Esq., tender- 
ing to the cabinets the die and waz impression taken therefrom, of the 
seal of the naval office for the district of Salem and Beverly. This 
die was given to Mr. E. by a gentleman who bought it in Boston 
with a collection of rare coins, medals, etc., and desired that it shonld 
find Its way to the Institute. 

The naval office was abolished by act of Congress, approved Feb. 
28, 1866. When it was established Is not known to the writer. Sulem 
has been a port of entry since Feb. 7, jeSS. The die has a pine tree 
In the centre surrounded by the words "Naval Office, District of 
Salera and Beverly." The pine tree was a favorite device in New 
England. It was on the coinage as early as 1652, and on the flag of 
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Independence adopted hy our General Court, Apill 11, 17T6, a white 
flag, with a, green pino tree in the middle. This flag, t)ie first standard 
bearer of liberty, was hoisted at Salem, J'elt thinks, as early as 
March, 1776, and Salem was the first place reported In England as 
having raised it. Mr. E. writes that uo such die as this has been used 
at the Custom House for many years, and is uuable to give any satis- 
flictory account of it. 

Mr Geokqp D Phippdn oc -up' d the hour of the evening in pleas- 
ant adit tie k pt btygg<t 
mainly by th 1 t ivh h M H M i d 1 ing t th 
room fthlnstt alt tMly mg 
. Botam mh illUI gthd dil 
Pliys 1 ai &y tern tl G g ph 1 1 P laa t 1 t,l il H 
chose f hi bj t tl fi t f tt d isl d p k f th 
cells, th It th ire 1 tl d tt g wth f plants 
Plants may be arranged under four heads : lat, Tliallogens, as the 
mushrooms, lichens and sea-weeds; 2d, Acrogens, consisting of ferns, 
lycopods, etc. ; 3d, Endogens, or inside growers, as the grasses, corn 
and lilies, etc., but characterized tn the tropics by the noble palms ; 
*th, Exogeiia, ox outside growers, combining onr trees, shrubs and 
most of the flowering plants. He concluded by speaking of the Cam- 
bium and Bass tissue, the latter of which constitntes the material 
used in the various textiles, and showed specimens which were ob- 
tMned from tie Eosbnry waxwork, and the milk weed. He also 
alluded to the laotifferous vessels, which, however, are only found in 
some plants, and from them are derived India Rubber, Gutta Percha, 
etc. The most common with us ure the mlllc weeds, celandine, and 
some of the composite plants. 

Lizzie H. Smith, David PIngree Waters, John Henry Goldsmith, 
aU of Salem, were elected Resident Members, 



MoNDAT, March 30, 1868.— Regular Meeting. 
Vice President Goodbll in the chiur. 
Donations and Correspondence announced. 

Mr. Horace Mann gave his fifth lecture on Botany. Subject; the 
leaf, its development, death and fall, sensitiveness, si 



Monday, Apeil 6, 1SG8, — Regular Meeting, 
Vice President Goodeli, in the chair. 
Mr. F. W. Pdtnam was elected Secretary pro tem. 
Donations and correspondence announced. 

The Secretary read by title a paper ft;om Eowjini) Nouton "on 
Mexican Ants," referred to the Publication Committee. 
The CHAIR presented a Pitch-pipe In the name of Samuel Day, and 
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remarked upon the value and rarity of the instrument, and gave an 
account of its liistory and use. The chair aiso read a note from John 
H. Semis, of Danvers, stating that several Hawka and Owls had com- 
menced bnildlng their nests. The chair also called attention to sev- 
eral hymn and other books in possession of Capt, Day, of Salem. 

Mr. Geobgb L. Vose of Paris, Me., was Introduced and gave an ac- 
count of the formation of glaciers. The following is a brief extjact 
of his remarks : — 

The existence of the glaciers depends upon the occurrence, in cer- 
tain parts of the earth, of large masses of perpetual snow. The first 
question then to be answered, in the study of the glaciers in theii' 
physical aspect, is, what are the conditions under which snow lies 
upon the ground summer and winter, yeai' after year ; in fine, what is 
the cause of perpetual snow? In the common course of nature the 
water which falls from the clouds is disposed of in three ways : by 
sinking into the ground, by evaporating from the sitrfiwie, and by 
flowing off from the higher to the lower lands in the form of rivers, 
by which it is carried to the sea; ft-om the sea it is evaporated, to 
be condensed into rain and again tlirown down upon the surface of 
the earth. But in order that this circulation may go on, the water 
must remain in the liquid form, — it must be water. Below a certain 
temperature water becomes Ice, and whatever moisture fMls ftora the 
clouds, falls not as rain, but as snow, or hail or ice. The higher re- 
gions of the atmosphere are in a great degree deprived of the solar 
heat reflected from the earth, and enjoy only the direct heat tl'onii the 
sun, which is not enough to keep water in the liquid form. What then 
becomes of the snow which Mis upon high mountains, where it is so 
cold that it cannot melt, and thus cannot escape in any of the methods 
employed for the circulation of water? Why does it not accumulate 
indefinitely upwards until the whole country is burled in everlasting 
snow? This question is answered by the existence and operation of 
the glaciers. At its upper end a glacier Is snow; this snow is very 
graduidly compacted into an immense river of ice, which forced along 
by the subsiding and pressing out laterally of the great mass of uncon- 
solidated snow at the upper end, moves at the rate ottcora one to two 
feet in a day, and thus draws the snow off in a solid form from a high 
cold region where it could never melt so as to soak into the ground, 
or evaporate, or flow ofi' to the ocean, and leads it down to a low 
warm region where it melts, and giving birth to a stream of water 
finds its way to the ocean, thus completing the circulation of moisture 
above referred to. 

It is at first sight difficult to understand how ice can move through 
a long winding valley over all the roughness of the ground. Prof. 
Tyndall, however, has shown that the hardest ice, under certain con- 
ditions, behaves as a plastic mass. He actually moulded cubes of 
brittle ice into rings, spheres and other figures. The requisite condi- 
tions are pressure and time ; immense compression, applied in a very 
gradual manner, forces the huge mass of the glacier along the wind- 
ings of the valley, around the mountain spurs ; welds together several 
tributaries into a main trunk, and gives to the whole mass a motion 
of precisely the same quality, though far less in Telocity, as that of a 
river of water. 

The great weight of the moving ice produces an effect upon the 
rocks and the ground over which it passes, which is not only of inter- 
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est in connection witi the existmg glaciers of tlie Alps, but is ex- 
ti'emely iustnictlvo lu a geological point of view, Inasmuch as a careful 
study of the geological action of the glaciers of the present time gives 
us the key by whl3i to unlock a volume which has been a long time 
closed; enables us to restore a picture which has long since vanished; 
to see the world at a time when not only the whole northern part of 
Europe, but also of America, was covered with vast fields of ice, 
which grinding along, over the tops of the highest hUls, gave the 
flnishing touches to the surface geology, and left their history plainly 
recorded upon the solid rocks in the shape of a polishing and furrow- 
ing of the hardest materials, and Show us also that nature uses the 
same means now to accomplish her results as she did ages upon ages 
ago, long before man liad appeared upon the scene. 

On motion of Mr. W. P. Uphaw: the thanks of the Institute were 
tendered to Mr. Vose for his interesting communication. 



MoKDAY, April 13, 1868.— Kegular Meeting. 
Vice President Goodull in the cliair. 
Mr. F. W. Putnam appointed Secretary pro torn. 
Donations and correspondence announced. 

Mr. HoKACB Mann delivered the sixth lecture of his course. Sub- 
iect ; the structure of the flower and the various methods of fertili- 
zation, especially that of the orchids by insects. 



Monday, Apeh. 20, 1868. — Regular Meeting. 
Vice President Goodell in the chair. 

Mr. F. W. Putnam appointed Secretary pro tera. 

Correspondence and donations announced. 

Mr. Putnam stated that the collection of Fossils received from 
Prof. Jambs Sail, in exchange, was quite valuable, the specimens 
having been identified and named by Prof. Hall. 

Mr. Putnam read a letter from Mr. 8. Jillson, giving an account 
of the nest containing the white eggs of the Tawny Thrush presented 
at the last meeting. The nest was found in June, 1867, and the bird 
was seen, leaving no doubt as to the species. Mr. Jillson also wrote 
that he had found pure white eggs of the Blue Bird. 

Mr. Benj. 8. DODQE presented a stone implement found in Rowley. 
This implement combined characters of the ase and gouge with a 
groove for a withe by which a handle was probably attached. In this 
connection Mr, Putnam alluded to the different forms of stone imple- 
ments that had been found in Hew England, and stated that he was 
having drawings of the various kinds in the collection made for the 
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purpose of puijlIsliiDg an illustrated catalogue, and tliat the Institute 
would be pleased to receive all the specimens obtainaWo in order to 
render the catalogue as complete as possihlc. 



Monday, April 27, 1868.— Eegular Meeting. 
KOBERT Brookhouse, Esq., in the chair. 
Correspondence and donations announced. 

The hour of the meeting was occupied by Mr. Hobacj! Mann^ with 
the seventh lecture of his course. Subject r fertilization of ferns and 
allied plants. 
J. W. Purbush of Salem was elected a llesident Member. 



Monday, May 4, 1868. — Social Meeting at Hamilton Hall. 

The leading object at this meeting was to present a collection of 
the common animals found on our seashore and in some of the 
ditches and ponds of the vicinity. Tery few persons in any com- 
munity are acquainted with the vast field of nature that is everywhere 
to be found wherever they may direct their steps. One of the most 
prolific places in our neighborhood for specimens of marine animals 
and plants, is around the piers of Beverly bridge, in the channel of 
the river, at low tide. A visit there would well repay any one, and 
even excite the wonder and admiration of the most indififerent observer 
at beholding the beautinil specimens and the great variety that are 
pi-esented to his view. Several members of the Institute collected a 
goodly number and variety of animals and plants which were placed in 
aseriesofaquariaarrangedon tables occupying three sides of the Hall. 

The specimens were all duly labelled and from the cards we copy the 
following : Hermit crabs, sea anemones, crabs, lobsters, sponges, vor- 
ticelle or cup animals, young jelly fishes, star fishes, sea urchins; 
muscles, sea snails, torn cods, hydrolds, etc. ; also, of those living 
in ftesh water, were the caddis worms, leeches, perch, pout, three 
species of turtles, larvte of insects, etc. 

The meeting was called to order by Vice President Goodbll, who, 
after a few appropriate remarks, introduced Mr. E, S. Mokse, the lec- 
turer of the evening. Mr, Morse gave a brief and very comprehensive 
description of the structure and habits of several of the species which 
were in the aquaria, directing his attention more especially to the 
mouths and the manner in which each derives Its nourishment; also 
the mode in which the jelly fish is propagated, etc. 

After the closing of Mr. Morse's address, an opportunity was 
afforded to examine the various objects In the difibrent aquaria. The 
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minute forms of living mnnl^ ai 1 jUi t-. sections f tin s| i cs tf 
sea urchins, sliin of the sliark sc lies of tiip flounder ett werp placta 
nnder some dozen microscopes in ciiarge of Mi Edwim Bickvuli fDr 
tlie pnrpose of illustrating some points In The an itomlcal structure 
peculiar to these lower forms of animal liffe Many of the above 
prepai-ations were beautiftiUv executed by Mr Bicknell who has ac 
quired a well deseryed leijutation. as ■» slviifai preparatoi of sUdP*. 
for microscopical investigations 

There was' also on the tables a Wardian ease belonging to Mr 
JOHij Robinson, containing a beautifai collection of giowing ferns 
and other plants, which att)a<:ted much attention and added greatly 
to the interest of the exhibition 

After a sufflclent time had been appropiiated for the examination of 
the various specimens, the collation was announced, and while the 
company were paying their attention to this portion of the entertain- 
ment, the tables, aquaria, and microscopes were removed to the lower 
hall, where those who desired could devote more time to fai-thei- in- 
vestigations. 

Monday, May 11, 1868.— Eegular Meeting. 
Vice President Goobull in the chair. 

Correspondence and donations announced, 

A communication was read from Mr. John H. Sears, of Danvers, 
on the return of the Birds. 

Mr. D. B. Hagah made some interesting remarks on ventilation, 
which he designated familiar talk. He proposed three qneetions : — 
first, what is bad air? second, where is bad air? third, how to get 
rid of bad air? The last is the most important practically, and vari- 
ous methods were suggested. The subject was illustrated by several 
very simple and appropriate experiments. 

Discussion followed, participated in by Messrs. Kimkali,, Hagak, 
and GooDBLL. 

A vote of thanks was passed, with the request that Mr. iliigar 
would give these remarks in a lecture, the next season, with such ad- 
ditions as may be suggested. 

Edward Lane, 8. Augusta Brown, and Laura S. Spiller, of Salem, 
were elected Ecsldent Members. 



Wkdnbsday, May IS, 18G8. — Annual Meeting. 
Vice President GooDELt in the chair. 
Records of the last annual and regular meetings read. 
The Annual Reports of several of the officers were read and a 
ceptcd. 
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The Secretary, in his report, stated that the scientific collections, 
in conformity to a vote of the Institute passed at a special meeting lield 
in May, 1867, liave been deposited witli the Trustees of the Peabody 
Academy of Science in the East India Marine Hall, and will be ar- 
ranged with the Musenm of the East India Marine Society In the new 
cases made for that purpose. The Museum thus arranged will con- 
stitute one of the finest In the country and in some of tlie depart- 
ments will be unique. 

The large room on the first floor of Plummer Hall formerly used for 
the Museum, is now arranged for newspapers, pamphlets, and those 
books not intended for circulation ; the area in the centre will accom- 
modate some two or three hundred persons, and Is well adapted for 
the lectures and meetings of the Institute. The cases in the eastern 
ante-room on the same floor will accommodate the Manuscripts and 
Historical Collection. The western ante-room has been fitted with a 
gallery for the deposit of the Periodicals and other works received in 
exchange ; also for the records and publications of the Society. 

Mbhbers. — Eiglity resident and three corresponding members have 
been elected during the year. Notices of the decease of twelve of the 
former and three of the latter have been received. I'ourteen of the 
former have removed or retired. The present number is seven hun- 
dred and eighty-five ; — five hundred and ninty-nine Resident, one hun- 
dred and eighty-sis corresponding. 

Biographical notices of the following deceased associates will be 
prepai-ed for the Mietorieal CoHecMons: — Mary Doyle, died In Salem, 
July 16, 1867, aged seventy-one years, nine months and four days N 
A, Fry e, died in Salem, January 5, 18G8, aged fifty-two 5 ears, one 
month and eleven days. M. Hartney, died at Worcester, Wednesday, 
January 15, 1868, Henry _S. Joselyn, died in Salem, January 26, 1868, 
aged forty-two. D. H. Johnson, died in Salem, February 14, 1868, 
aged sixty-four years, one month and two days. Edward D. Kunball, 
died in Paris, Prance, September 22, 1867, aged fifty-six. N. J. Kins- 
man, lost at sea. S, Mackintire, died at Salem, Wednesday morning, 
January 34, 1868, aged fifty-sis years. Jeremiah Page, died at Salem, 
November 1, 1867, aged seventy-one years and five months. Francis 
Peabody, died at Salem, October 31, 1867, aged sisty-five years, ten 
months and twenty-four days. Qeorge F. Read, died in Salem, Octo- 
ber 4, 1867, aged fifty-six years, eleven months and twenty-two days. 
W. S. Roberts, died October 21, 1867, aged sixty yeai'S. Joseph 
Torrey, died at Burlington, Tuesday, November 36, 1867, aged seventy 
years. J. A, Andrew died at Boston, Wednesday, October 30, 1867, 
aged forty-nine years. C. G. Page, died at Washington, D. C, May 5, 
1868, aged fifty-sis. 
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Meetings. — Five Field Meetings have been held during tlie past 
season. At Haverhill, July 2 ; at Andover, July IG ; at Beverly Farms, 
August 1; at Kittery, Me., Angust 22; at Ipswich, October 4. They 
■were very sncMjessfuil and largely attended, and at every place re- 
ceived the liinU attentions of the citizens and a cordial welcome. The 
meeting at Kittery was the flffst one held beyond the limits of the 
State. Our thanks are due to the friends of the Institute in these sev- 
eral places, and to the directors, superintendents and other officers of 
the Eastern and Boston and Maine Railroads for the courtesies ex- 
tended on these occasions. 

The Quarterly and Regular Monday Meetings have been held during 
the wintry months as usual. Two Microscopic Meetings, of a social 
character, one on Monday evening, January 6, the other on Monday, 
May 4, were well attended and passed off very pleasantly. 

Lbctukbs. — A course of seven lectures on Botany by Mr. Horace 
Mamn of Cambridge, was delivered in Plummer Hall on alternate 
Monday evenings during the months of February, March and April. 
These lectures were repeated before the Boston Society of Natural 
History. Mr. Mann treated his subject in a very lucid manner and 
gave evidence of becoming one of our most Instructive lecturers on 
the study of Botany. 

Also a course of seven lectures in the Lyceum Hall ; first, on Thurs- 
day, March 5, by Mr. E. S. Morse of Salem, on the different modes 
In which animals eat, commencing with the lowest forms among the 
radiates and tracing the gradual modifications which the organs of 
mastication assume in the several classes of the animal liingdom. 
Second, on Thursday, March IS, by Mr. M. G. Farmer of Salem, 
with experiments illustrating the various discoveries that have been 
made in Electricity, Electro- magnetism apd the kindred subjects. 
Third and fourth by Capt. N. B. Atwood, of Provlncetown, on Fishes 
and the Fisheries, on Thursday, March 19 and 2e. Fifth, by A. C. 
Goodell, jr., Esq., of Salem, on the History of Church Music, Thursday, 
April 9. Sixth, by A. C. Goodell, jr., Esq., Thursday, April 16, on 
Church Psalmody and Hyranody previous to the present century. 
Seventh, by General H. K. Oliver, of Salem, Thursday,'May i, on An- 
cient Music. The last three lectures were Interspersed with illustra- 
tions by an excellent choir and orchestra. Many of the old favorite 
fugues and other tunes were sung with great skill and excellent effect, 
and in the Coronationj St, Martin's and Federal Street, the whole 
audience were requested to join. The success of these musical lec- 
tures encourages the hope that similar lectures, with illustrationis, 
may hereafter be acted upon by the Institute. 

The Cokbespondencb continues to Increase in consequence of the 
more extended circulation of the different publications. The letters 
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have all been airangecl ititi loliime-i am] in le\ed 'io that thpj iie ic- 
cessible for reference 

The Publk-ations of the Historical Collections and tho Pko- 
CBBDINGS have boon continued as in past years They aie well 
received by kmdred societies with whom i syitem of exchange has 
been established It i? desu ible th<it the^t should be maintained to 
a high staadirii, and to do so additional eflorts shoald be made to 
provide suitable me ins for tMs deoirable object 

The HoBTicKLiDKAi r. YTTrR iTr(n.q were omitted the past season in 
consequence of tho scarcity of fruit and the presumed unceitamti of 
having a display that would be creditable to the culthators m this 
county. 

The Treasurer presented the following i-tatement of the fininciil 
condition for the year ending May, 1868. 

Genebal Accoust. 
DebUs. 

Athenfeum; Rent, half Fuel and Librarian #430 88 

Publications, $1265 07; Salaries, |830 65; Gas, |12 . . . 3097 72 

Express, etc., $172 06 ; Snndries, $231 08 403 13 

Two shares in Printing office, 3200 ; Social Meetings, #203 36. 493 36 

To Historical account S3 15 

$3im 21 
Oredits. 

Balance of last year's account $29 92 

Dividends of Webster Bank, J45; Sundries, #28 52 . . . 73 63 
Pleld Meetings, #36 95; Social Meetings, #381; Lectures 

#371 05 689 00 

reabody Academy of Science, services of Janitor, #299 33^ 

" " " on account ... 260 00 S 643 33 

Salem Athensenm, for Janitor's services .... 94 00 > 
Donations :—F. Peahody, #100; J, S. Cabot, #50; J. Bertcam, 

#100; J, G. Felt.flO; Adams & Richardson, #11 13 . 271 13 
Sale of Publications, 8631 74; Assessments, #1028 . . . 1659 74 

Natural History and Horticultural Account 6 30 

Balance Account 95 30 

#3468 24 
Natural History and Hoeticulturk. 
DeMts. 

Preservatives and Taxidermy #06 70 

Deposit In Savings Bank 100 00 

To General Account 6 30 

#172 00 
Credits. 

LoweE Bleachery dividend #160 00 

Portland, Saco and Portsmouth Railroad 13 OO 

$172 00 



,dhy Google 



20 

Historical Account, 
Debits, 

Binding, gl08 ; Repairing, S3 15 $111 15 

Credits ■ 

Namnkeag Bank aividend ? 20 00 

Michigan Central Eailroad 38 00 

From General Account 63 15 

8111 15 
Tas LiBRARTAN I'eportod that tlie additions to the Library have 
been as follows r 

Polios 20; Quartos 32 52 

Octavos and Lesser ftild 844 

Pamphlets and Serials 2559 

The above have been obtained, witi few exceptions, by esciange 
with editors and kindred institutions, and by donations from members 
and Mends. These contributions have been received from two hun- 
dred and twelve different individuals and institutions, and may be 
classed as follows : —Editors, nineteen ; Societies, sixty-eight ; others, 
one hundred and twenty-five. A portion of the Library, consisting of 
the newspapers, pamphlets and many of the books of reference, not 
Intended for circulation, has been deposited In the lower hall, thus 
ftimishing accommodations for a suitable arrangement of this de- 
partment. 

The Supbbintbkdbnt of the MtfSKtiM stated that arrangements 
are in progress for carrying out the details of the agreement for the. 
deposit of the scientific collections with the Trustees of the Peabody 
Academy of Science, and having the same properly arranged in the 
East India Marine Hall, in connection with the Museum of the East 
India Marine Society, The rearrangement is a laborious undertaking 
and It will be some time before sufflcient progress will have been made 
to have the same open to public Inspection. Several important addi- 
tions have been made daring the past year, and have been duly no- 
ticed at the regular meetings. The receipts In the various departments 
may be classified as follows ; twenty-seven donors have contributed 
eighty-nine specimens of Indian implements of stone and bone, and 
other Archfeologlcal and Ethnological specimens; ten, thirty-four in 
the department of Comparative Anatomy ; thirteen, eighteen of Mam- 
malia; twenty-seven, flfty-sis of Birds; four, twenty-niue of Bird's 
nests and eggs; eleven, fifty-sis of Reptiles; nine, about one thous- 
and of Bishea ; thirty-nine, about two thousand five hundred of In- 
sects; six, fifteen of Crustacea; four, twenty of Worms; sixteen, 
about two thousand of Mollnsks; twelve, one hundred and two of 
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Eadiatee; four, six of Sponges; sis, thirteen Geological; eighteen, 
about one thousand eight hundred Fossils ; seventeen, about ninety of 
Minerals; ten, fifty to the Herbarium. Thus nearly eight thousand 
specimens have been received in the Natural History department. 

Some twenty donations have been made to the Museum of the His- 
torical department, not including the manuscripts and books. 

While the collections are in this transition state a farther report 

cannot readily be made. 

The following officers were elected for the year ending May, 1869 ; 

Fi-esidenC. 

HEUEY "WHEATLAND. 

Vice Presiclents. 



Recording and Mome Seeretarg. 

A. H. Johnson. 

Foreign Secretary. 



Superintendent of the Museum. 
r. W. Putnam. 
Finance Oomtaittee. 



Lecture Committee. 



Field Meeting Oomntittee. 
G. B. Loring, Samnel P. Towler, C. M. Tracy, E. N, Walton, Charles 
Davis, A. W. Dodge, J. R. HIchols, H. C. Perkins. 

FuMication Committee. 



lAbrary Gommittee. 
J, G, Waters, Alpteus Crosby, James Chamberlain, Henry J' Cross. 
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Curators of Historieat Department. 



Curators of Natural History Department. 
H. F. King-, G. A, Perkins, C. M. Tracy, James H. Emerton, Caleb 
Cooke, G. Peabody Russell, Edwin Bicknell, E. S. Morse, Alplieus 
Hyatt, A. S. Pacliard, jr., Benjamin Webb, Jr. 

Curators of Department of SorticuUure. 

John M. Ives, J. S. Cabot, E. S. Rogers, G. B. Loring, .John Bertram, 

S. A. Merrill, Wm. Maloon, Andrew Lackey, G. P. Brown, C. H. Hig- 

bee, E. 8. Eogers, Jolia P. Allen, Prancis Patnam, Wni. Mack, B. A. 

West, G. D. Glover, A. W. Dodge. 

Voted, That the election of Treasurer t 
Treasurer of the preceding year be reqaeal 
shall be chosen. 

The following amendments to the By-laws were adopted: 

Ghapteb II. To be added to first paragraph (of President) " He 
shall be ex-o^ieio a member of all Standing Committees." 

Third paragraph, before the word "Secretary" insert "Recording 
and Home." 

The following to be added as a new paragraph ; 

"The Foreign Secretary shaU have charge of the Foreign Corre- 
spondence and Poreign Eschanges of the Publications of the Insti- 

Chaptbr III. The three first sections to be expanged. 
George Wheatland, jr., of Salem, and Mary B. Breed of Lynn, were 
elected Resident Members. 

Monday, June 1, 1868. — Adjournment of Annual Meeting. 
President in the chair. 

Records of last Meeting read. 

Donations and correspondence announced. 

Mr. W. P. Upham presented a coin, in the name of Mr. E. G. 
JoHssoN, and read the following account of the same prepared by 
Mr. M. A. Stlclmey. 

"It is a double Tonmols of Louis XIII, 1639, found near the Salem 
Horse Railroad Office, near the tunnel, in excavating for the new 
aqueduct in 1868. This piece was coined at Tonrnage, France, and 
was, at that time (1639), of double the value of one of the earliest 
French coins called the Denier, from the Latin Denarius, a silver piece 
of the value of a penny and which at that time had decreased so 
much as to be represented in copper." 

Mr. Upham stated that the coin was probably used and lost near the 
time of the coinage by one of the early French settlers. 

After the transaction of some general business the meeting ad- 
journed. 
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Thursday, June 11, 1868. — Field Meeting at Sangus. 

This day a small but zealous representation of the members of the 
Institute met at the Eastern Bailroad station, ac<:ordlDg to appoint- 
ment, at 10 A.M., to start for Saugus to hold the first Field Meeting of 
the present year. A lowering sky strongly liinted the propriety of a 
postponement, but with unextingnlsJied ardor the happy few took the 
train for the field. 

Arrived at Saugas they were conducted to the Town Hall, where 
Mr. WiLBDE r. Nbwhall and others gave information concerning 
the various places of interest In the town, and proffer d guid t ny 
parties that might be formed to visit them. Se ral p rti w 
formed and succeeded in making their chosen tour a d 1 t m ng 
to the Hall before it rained. This was a matter fo n I g tu 
lation, which heightened into nniisual satisfaction wh It was f d 
that the objects of the different excursionists had b f th m t 
part, attained and that the friends had, with much lib 1 ty p i 1 d 
for the hospitable entertainment of their visitors ii w 1 Idit 

to the usual collation. 

One party had an opportunity to visit Dungeo R k wh M 
Hiram Marble and liis son are still engaged, und th 11 t t 

clairvoyants, in searching for the traditional Pirate's Cave and hidden 
treasure, said to have been buried by the great earthquake of 1658. 
The story of the pirate's retreat and fate, for which there is no re- 
corded authority older than that of the late Alonzo Lewis, In his his- 
tory of Lynn, is too familiar to need repetition here. Those who wish 
to peruse the story in full can consult Mr. James K. Newhall'a valu- 
able edition of Lewis' History of Lynn, which is greatly enriched by 
the editor's additions and comments. 

The elder Marble was not at home on Thursday, but his son did the 
honors of the Dungeon Rock very acceptably. The excavation which 
they have made in the solid rock extends along an Irregular opening 
into the bowels of the earth, some two hundred feet, more or less, 
when lighted by lanterns at suitable intervals, admitting of a not difii- 
cnlt passage, to any one wbo wishes to explore its recesses, npon the 
payment of an admission fee of fifteen cents. They have been en- 
gaged seventeen years In their labors and their patience is not yet ex- 
hausted. Their blasting processes are only carried on in the winter, 
when they expend the funds they receive ftom visitors in the summer, 
the direction being determined by the instructions conveyed through 
the spiritual mediums consulted by them. The spot is very romantic 
and picturesque, and well worth a visit, aside ftom any traditional In- 
terest with which it Is supposed to be invested. There is a good road 
to the Ibot of the bill, if you only succeed in finding the right one, 
and the view ftom the summit of the rock is extensive and beautifnl. 
Sevei-al pnvtriiits, photographs, drawings and relics, are shown, and a 
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pamplilet, pnrporting to iDe a (spMtaal) history of the place and its 
former occupants, as well as some of the photographs, can be pur- 
chased for a saitable consideration. TJie visitor may believe as much 
or as little of what he reads and hears as his credulity wDl allow, but 
he cannot Kill to be interested during the time spent there, and 
charmed with the wild and romantic beauty of the scenery, and the 
extensive panorama spread out before liim. 

At the tonr appointed for the addresses and discussions the hall 
was well filled by an auditory consisting largely of the residents of 
Saugus. 
The meeting was caDed to order at 2.4E p.m. by tie Fbbsidbnt. 
Records of the last meeting read ; donations and correspondence 
announced. 

Tlie President called apon Wilbxir F. Ncwhau., Esq., to give 
some information concerning places of interest In Saugus. 

Mr. Newhall accordingly entered npon an interesting narrative, m 
the course of which he stated that the first foundry in this country 
was established at Sangns by Joseph Jenks, tn the years 1643-4. A 
company was first chartered in London, anc| Joseph Jenks, who was a 
skilled workman, and a man of Inventive genins, conducted its busi- 
ness snccessfully. There remains a bank of cinders extending from 
the foundry to the mill-pond marking the extent of the bnsiness. The 
ore was smelted from what is commonly called bog-ore, taken from 
a neighboring meadow. The foundry produced from eight to ten tons 
of iron per week. The flrst casting is said to be an iron pot, now or 
recently in the possession of the fiunily of the late Alonzo Lewis, the 
historian of Lynn. Mr. Lewis, we believe, was a descendant of this 
Joseph Jenks. The present dam Is fifteen feet lower than the old 
dam. At flrst a dam was built this side of the present, but finding an 
insufficiency of water they built fiirther down the stream. Joseph 
Jenks continued the foundry bnsiness for over forty years. 

He made the first dies for coining money iu the colony, which con- 
sisted of the pine-tree shilling, and six and three penny pieces, bear- 
ing the date of 1652. These are highly valued by the coin collectors 
of the present day. Other inventions, which were highly esteemed 
by the colonists of that early period, are attributed to him. 

[A son of Mr. Joseph Jenks, Jr., who was born in England, cam^ to 
this country a ffew years after his father, worked for Borae time iu 
Lynn, then removed to Pawtucket, R. I., where he built a forge, the 
first in that colony, which was destroyed in King Philip's war. He 
lived to a good old age and was highly esteemed. Some of his de- 
scendants, in the second and third generation, were persons of note; 
one of them for five years occupied the Gubernatorial chair. The late 
Elias Jenks, of Salem, a noted shipbuilder some thirty years since In 
this city, was a descendant, and was bom in Rhode Island. He came 
to Salem when a young man, and possessed many of the traits of 
character, especially the mechanical genius, of the emigrant ancestor.] 
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Mr. Newliall also alluded very appropriately to some of the changes 
that had taken place since the meeting of the Institute at Saugus in 
1859, and spoke of several persons intereated in that meeting, who 
have since beea enrolled among the departed worthies of that ancient 

Mr, F. W. Putnam of Salem, exhibited several zoSloglcal specimens 
found during his rambles, such as the eggs of the wood turtle, several 
species of frogs, dor-bugs, etc., etc. In answer to inquiries which 
were made, he gave some highly interesting Informatioa concerning 
the habits of the specimens exhibited, and also spoke of the damage 
done to vegetation by Insects, alluding to the ravages of the canker 
worm for several years, and its apparent disappearance the present 
season in several localities where tt had been very abundant for a 
few preceding years. This he accounted for by the parasitic insects 
which feed upon the worm and consequently check its increase for a 

The PRBSIDISNT lemai'ked that the present season has been very fa- 
vorable to all vegetation; the fields never looked greener than at 
this time ; the specimens of flowers were abundant and looked finely. 
Flora appears to be in the ascendant. The collections of botanical 
specimens were very large. He called upon Mr. C. M. Tiiact of Lynn, 
who greatly instructed the audience with his comments upon many of 
the plants and flowers, taking up the several species and narrating the 
peculiarities of each. 

Mr. S. P. Fowi.br of Danvers, being called upon, said thftt he 
wished to speik of the value of old books and papers, " jiist the stuff 
we make history of," and oflfered a vote of thanks to Mrs. Jonathan 
Newhall, of Saugus (who had that day presented several old volumep 
to the Library of the Institute) which was nnauimoualy adopted. 

Mr. A. C. OooDEix, jr., of Salem, spoke of the historical ren;lnis- 
cences, and detailed his visit to an old house which was undoubedtly 
built by one of the early workers at the foundry. He mentioned sev- 
eral interesting facts in connection with the ironworks; also of the 
coining of money in the colonies; and commented upon the appropri- 
ate names given by the early colonists to several places in this vicin- 
ity Thus, Broolisby was applied to what is now Peabody, being the 
pia«e where several brooks were united; Hammersmith, to that part 
of Saugus near the old foundry, etc. Mr. Goodell, In graceful and 
fitting terms, spoke of Saugas as a favorable region for the Fiel4 
Meeting of the Institute. Being at the junction of the fresh and salt 
water, it furnished specimens for the zoologist. Its fields were ftuit- 
ftii to the botanist; its geological opportunities wece excellent and it 
was an interesting historical region. Two hundred and twenty years 
ago the sound of the trip hammer ranged through these fields and 
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Iillls, and tljc work and name of Joseph Jenks fllleii no mean place in 
Hew England history. Mr. Goodell exhibited some pieces of Iron 
which he found at the bank of cinders near the niHl-pond, presumed 
to be fragments of castings from the old furnace. 

Mr. W. F. Nkwhall foUowed Mr. Goodell and gave some additional 
fiicts about the " old house." 

Mr. AuHEUs Hyatt, in response to a call A:om the President, re- 
ported that he had raade an unsuccessful search for poljzoa. The 
species for which he was in quest being nomadic and capricious in 
their habits of life, he had, as often before, retnmed without them. 
A specimen of horse-tail rash upon the table led him to offer some in- 
teresting remarks upon the ancient vegetation of which this was 
a representative. 

Mr. C. M. Teacy had examined the specimens of Iron presented by 
Mr. Goodell, and having had some practical knowledge of founding 
iron, was able to identifj' them ae the sprue formed upon all castings, 
by the hole in the mould through which the moulten iron is poured. 
This is broken off when the mould is opened and thrown away. 

Mr. E. N. Walton of Salem, spoke of the pleasure It gave him to come 
once more to this favorite spot, and especially of his interest in the 
beautiful river running through and bearing the name of the town. 
He had often visited the source of the river, where at South Reading 
it starts from the lake in that town, a modest brook, and then flows on 
through Ljnnfield forming for some distance the boundary line be- 
tween that town and South Reading, acquiring sti-ength from springs 
and nnmerous little streams, oecaslonaUy furnishing motive power 
for manufticturing establishments, and here, at the point of joining 
the tide water of the ocean, it gives life to the woolen mill where so 
many of the party had to-day witnessed the transformation of wool 
into flannel while the proprietor had kindly explained the successive 
processes of the manufacture. 

Mr. W. alluded to the large number of children present at the meet- 
ing, and took occasion to speak of the value of object teaching, and 
was glad to learn that the excellent school teachers of the town had 
adopted this most efficient method of imparting instruction. Botani- 
cal text books were rendered immeasurably more valuable by practi- 
cal illustrations and personal esamtnatlon of the objects treated of. 
A better idea of geology could be planted and retained in the mind, 
by a single Field Meeting experience, than by weeks' of weary study 
of dry technicalities. And the principle holds good indefinitely as we 
talce up one science after another. In addition to the Intellectual 
advantages to be derived from the Field Meeting, the physical benefit 
arising from an occasional day of health-giving ramble in wood and 
dell, creating new life and vigor, could not be over estimated. 

Mr. Pdtnam spoke of the interest now felt In the collection of relics 
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of the Inrlian race, aud urged tie importance of preserving such ar- 
rowheads and stone implements as may have been or may hereafter 
he found, and deposlthig them in the cabinets of the Institute. 

Business of the Institute being in order, on motion of Mr. Putnam, 
a committee was chosen to talte into consideration the subject of in- 
viting the "American Association for the Advancement of Science" 
to hold its meeting of 1869 In Salem, and to have fliil power to act 
and make the necessary arrangements. 

Mr. Gojdbll read a letter ftom Pittsfleld inviting the Essex Institute 
to hold a Field Meeting with the Natural History Society in that place 
during the present season. Action on this motion was reserved for 
a ftiture occasion. 

After some discussion of other incidental topics, and the transac- 
tion of miscellaneous huslness, the Institute adjourned, having first 
adopted, with entire unanimity and cordiality, the following vote of 
tiianks, offered by Mr. Tract. 

Besolm^, That the thanks of the Institute are hereby most sincerely 
presented to our Mends in Saugus, who have furnished the various 
pleasant and comfortable features of this day's entertainment, inclu- 
ding Messrs. J. D. Lawrence, A. A. Scott, E. F. Robinson, Everett B. 
Wilson, Wm. Stocker and Wilbur F. Newhall, for their exertions in 
our behalfi also, to Mi-s. John Armitage, Mrs. Benjamin Parker, 
Mrs. E. P. Robinson, Mrs. Tyler, Mrs. FoUett, and otiier ladles, for 
their very kind attentions ; also, to the Selectmen of Sangus for the 
use of the Town Hail, and to aS others, who, although not known to 
us, have helped to make this meeting so agreeable. 

Friday, Jusb IS, 18(58.— Adjourned Meeting. 
President in the chair. 
S. Augustus Shatsweli, G. B. Hall, N. T. Snell, Eliza G. Cogswell, 
Sarah A. Lynde, all of Salem, were chosen Resident Members. 



Monday, Junk 15, 1868. — Regular Meeting. 

President in the chair. 

William B. Allen, James E. Chapman and Charles A. J.arrabee, of 

Beverly ; Edward A, Lord and L. H. P. Turner, of Danvers ; Andrew 

A. Scott, and James Niven, of Saugus, were duly elected Resident 

Members. 

Wednesday, July 1, 1868.— Field Meeting at Esses. 
Those members and friends of the Institute from Salem, who at- 
tended the meeting went, with a few exceptions, in two parties. One, 
and that much the largest, left Salem at 8, the other at 11. 15 a.m. 
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Tto route chosen was by cars to Mancliester, and tience by vehicles, 
four andahalf miles, overs pleasant road thronghtlie woods to Essex. 
These woods, famous as they are for former contributions to the her- 
baria of eminent botanists, tempted the lovers of flora among the 
pedestrians to turn frequently from the path to gather specimens. 

Those who rode directly to the appointed town, set out on their 
explorations in different directions. Some to visit the antiquarian 
relics of this old settlement. The old burying ground is a cnrious 
place and the visitor will be likely to pause at the tablet which marks 
the resting place of Rev. John Wise the first rainistef. There are 
other stones more than a centnry old, and one which "perpetuates 
the singnlar virtues of Rev. John Cleav eland, who died April 22, 1799, 
which day completed his seventy. seventh year." 

I^om the belfry of the North Chui'ch a fine view may be had, in- 
cluding nearly all parta of the town. The bell in this steeple bears 
the mark "Revere, Boston, 1?07." 

The vestry of the First Chnrch, kindly granted by the society, 
was used as the common rendezvous. At this place a committee of 
ladles, members of the Institute, took charge of the lunch baskets ont 
of which they spread the usual pic-nic repast, after which the assem- 
bled company removed to the Bortt Chnrch to hold the customary 
meetings for reports and discussions. 

At 2. 26 P.M., the meeting was called to order by the President. 
Records of last meeting read. Donations and correspondence an- 
nounced. 

The Pkbsidbmt introduced the literary exercises of the meeting by 
remarking that ten years ago the Institute held a Field Meeting at 
Essex; a meeting of marked interest, greatly enjoyed by those who 
participated, and which hud left pleasant memories of the hospitality 
of the Essex people. The history of Essex weD repaid examination. 
It was set off from Ipswich In 1679 as a separate parish and called 
Chebacco Parish. The setting off of the new parish gave rise to 
troubles similar to those very generally experienced in those times, 
when such divisions occurred. Chebacco Parish was incorporated as 
the town of Essex In 1819, Salem had furnished two ministers to 
Essex. Theophllus Pickering, son of John and Sarah (Burrili) Pick- 
ering, of Salem, a graduate of Harvard College In 1719 ; In 1735, on 
account of the sickness of Rev, John Wise, was invited to assist 
him. He was ordained and settled over the Chebacco Chnrch in 
October, 1727, and until the year 1742 labored harmoniously among 
the people. About this time Whitfield's preaching occasioned exten- 
sive revivals and church controversies aad division, in which Mr. 
Pickering and his people shared. He died In 17+7. 

Rev. Robert Crowell, son of Captain Samnel and Lydia Crowell, of 
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Salem, a graduate of Dartmouth College, In 1811, was settled in Esses 
in 1814. Among otlier valoable services rendered to the town he 
wrote a history of Essex printed in 1863, which his son. Prof. E. P. 
Crowell of Amherst College, Is about to supplement and repnbllsh.* 

The President remarked that at the previous meeting in Essex, the 
members of the Institute were much instructed by remarks from Hon. 
David Choate, who is present on this occasion and could Interest ua 
stHl fiirther Jdj giving information concerning this town and Us inhab- 
itants. 

Thns called upon, Mr. Choate in thoughtful and sprightly terms 
addressed the meeting. 

He said that in ten years a town ought to have made progress, but 
he feared their visitors to-day <;ould not see the signs of life and 
growth they have been wont to notice in many of the towns In 
Essex County which they liad recently visited ; they were on the line 
of railroads, but Essex was too remote ftom these facilities of com- 
munication. Here we should see the same river, the same vessels 
built and sent to the same market; yet he thought there were some 
things in their natural history of interest. He believed in the exist- 
ence of rich deposits of iron fi-om the fact that in certain localities 
the magnetic needle was more deflected than by the mines consid- 
ered so valuable at Canaan Mt., in Connecticut. There are also nat- 
ural paint mines, although at present nnwronght. 

At the former meeting much was said concerning various specimens 
belonging to natural history, but he did not remember that anything 
was said aboutthe people. There was a great deal to be said con- 
cerning the early settlers of Esses, then the Agawam or ancient Che- 
bacco district, which the present generation should keep in remem- 
brance. When the records of the last Field Meeting of the Institute 
were read, he realized that we were doing a good work In keeping 
fresh and present the useftil l^ts of the past, and in instructing the 
communities we visited, especially the younger members of them con- 
cerning their local history. 

Our people have had an opportunity to show their patriotism in the 
late war, and twenty-fttur of our citizens gave up their lives in the 
country's canse. Esses fhrnished one hundred and ninety-five men 
for the war, of whom one hundred and forty-three were her own citi- 
zens. Most of the twenty-four who gave up their lives were shot 
down on the battle-field. Since the last Field Meeting here we have 
had a railroad chartered, this being the third. It was chartered two 
years ago-, and he humorously alluded to a threat he had received 

•This iKiok was puYilisl 
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that there should be an iajunction to atop the operations, in the name 
of the Commonwealth, unless a report was made. In the name of the 
town officers he thanlted the Institute for this visit. He said there 
was a veil between us and the past which he hoped this learned so- 
ciety would help to lift. He eulogized the EeT. John Wise, the first 
minister, whose resting place was Tlslted with interest, both by poli- 
ticians and ministers. He said by politicians, because the doctrine of 
no taxation without representation was first uttered by the man who 
sleeps in the tomb of John Wise. Mr. Wise took an interest in our 
young country. The first training in old Chebacco was in_ 1683, and 
John Wise was there, and here the military character of old Chebacco 
began. In this connection he told the story of the Essex boy, who 
having come across the cubs of a bear was finally pursued by the old 
bear herself but killed her by thrusting a pine knot Into her open 
month — an act which showed the courage to which he had been 
trained, Mr. Wise having had a large influence in the training. 

Mr. Choate also exhibited a copy of an old Genevan bible, printed 
in 1679, which was brought over by Capt. John Low and has remaned 
in the ftimily ever since. It was translated by MOes Coverdale, aided 
by John Rogers the martyr, and was printed over sixty years before 
the first cnp of coflfee was used in England, and eighty-seven yeai-s be- 
fore the first cup of tea. There liave been twelve ci-owned heads in 
England, down to Victoria, since the book was printed. He also ck- 
hiblted a long cane with ivory head and sliver mounted, which is said 
to have been made in 1578, a year before the book was printed. This 
also had been in the family of Lows, and it derived additional interest 
from the fact that the venerable Daniel Low had leaned upon It. It 
bore the inscription, engraved upon the silver, " Owned by the family 
in England, about 15T8-," and above, "D. L., U. S. of America, Mch. 
14, 1803." 

Mr. Geokge D. Phippen, of Salem, was next Introduced, and he 
described the, region of the Essex woods where Dr. Cutler had ram- 
bled, led by the scent of the magnolia, as had the learned Gates, the 
genial Nichols and Osgood, with whom several of us have made excur- 
sions. He then exhibited and described some of the specimens of 
flowering plants which had been collected, among which were the 
Linn(Ea borealis, named for the distinguished botanist, Llnnieus ; 
Siervilla Canadensis, belcmging to the same family ; Medeola Virginlca, 
or cucumber plant; FifturnMra, several species; IHnos glabra, or luk- 
berry; Oyprlpedium aeaule; JUitehella repena, or loveberry, having 
always two blossoms to one ftuit ; Lysimachia qitadrifolia, having four 
leaves around the stem, some varieties having more; Pyrola rotundi- 
folia, or round leaved pyrola; several forms of the PotenUlla, the 
Kalmia, etc. He also exhibited specimens of the holly and heath 
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families, coacliicling by speaking of tlie part which flowers bear In 
propagating tlie plant, and of the influence of insects, such as bees, 
In stlvrlng up and distributing tLe pollen. If by this partial account 
of a few specimens he had succeeded in esciting in the minds of some 
of his young auditors wonder, he hoped they would investigate these 
subjects still farther, for wonder was only the shadow of the temple 
of knowledge. 

Mr. Edward S. Morse of Salem, described the shellheaps found 
in this vicinity, and which, in fact, have been found all along the 
coast away to Labrador. These deposits of clams and oyster shells 
were very ancient, and are to be taken as among the evidences of art 
which mark the period when they were deposited. There are but few 
stone implements found with these shells, and the evidence is that 
the shellheaps belong to an earlier period than the stone implements. 
Some of the latter he described, including the gouges. Some of the 
banks of oyster shells are twelve, fifteen and even twenty feet deep, 
indicating great antiquity. In Ipswich had been found the bones of 
the moose, deer, elk. and other animals. 

Mr. F. W. Putnam of Salem, calling attention to the fact that the 
shellheaps probably belong to an earlier time than the atone period, 
said he had paid some attention to the stone period. The stone relics 
are similar in character even when found in different parts of the world ; 
going to show that capacity is similarly developed everywhere. 

He eshlblted several specimens which had been presented, in- 
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and labelled with the name of the donor. It is important to obtain 
a large eoUection of these Implements that we might If possible learn 
from them concerning Che migration of tribes. He concluded by call- 
ing attention to " The American Naturalist," which has now about 
two thousand subscribers, but must have one thousand more in order 
to pay its expenses. 

Rev. Edward S. Atwood of Salem, in response to a call fi'om the 
chair addressed the meeting, giving some Interesting facts about the 
edition of the old bible which had been exhibited. This Genevan 
book, though old, ia not uncommon. The llrst two editions of the 
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bible were In manuscript, and, though some of us may have a poor 
opinion of earilB, it was nevertheless to the flrst printing of cards 
that the first printed specimens of the Scriptures were due. He then 
described the invention of cards with their various characters for the 
amusement of a Trench king. These were at first painted, but after- 
wards, as their use became common, the idea was conceived of print- 
ing them from blocks of wood. From this suggestion, detached 
verses and exti-acta ftom the bible were put forth, on yellow paper, in 
a similar manner, and in this fragmentary way we have the first 
printed specimens of the bible. This edition before us was printed in 
Geneva for the use of the English exiles banished there. Christopher 
Barker was made the sole printer of It. He thus became very rich 
and was made a Baronet. Mr. Atwood also spoke of the exquisite and 
clear printing which these ancient books reveal, many of them not 
being surpassed by the best printing of the present day. 

Mr. Alphkus Hyatt had again sought for polyzoa wIUi but small 
success. He had found one interesting animal upon a piece of sea- 
weed, which he exhibited In a small phial. It was one of the Tubulif- 
era, a compound animal, originally Ei single cell ; by a budding and 
branching growth it gains at last a common body, out of which and 
upon which many animals grow having an individual life. He de- 
scribed the minute anatomy of these animals, calling especial atten- 
tion to the recently proven fact of the branching of the nervous 
system from the connmon origin, through the common body to all the 
members of the composite animal. 

Mr. F. W. POTNAM exhibited a specimen of stone with a tuft of 
h^r attached, which had been sent In for esplauation ; and called upon 
Mr. E. S. Morse to explain it, Mr. Mobsk then described the process 
by which the muscle adheres to the rock.s by throwing out minute 
hairs which it spins itself. These brown hairs on the specimen be- 
fore us, tliough having the appearance of being human are not human, 
but are really formed in this way. 

On motion of Mr. Chaklbs Davis of Beverly, it was 

Voted, That the thanks of the Essex Institute be tendered to the 
committee of the First Parish Church and the committee of the Uni- 
versallst Church, for the use of their respective houses of worship for 
our meetings this day. Also to Norman Story, Ed. Lander, Leavltt 
Burnham, John S. Bamham, Dr. Hall, Daniel W. Bartlett, Grover 
Dodge, Horace Burnham, Leonard Bnrnham, Caleb Burnham and 
others for attentions and hospitalities shown os tJiis day. 

Sathbdat, July 18, 1808.— Special Meeting. 

The President In the chair, 

A Special Meeting was held this day, in Plummer Htill, at 3 p.m., to 

listen to the reading of a memoir, prepared by Hon. Charles W. 
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Upham of Salem, at the i-equest of tlie Institute, on tlie life and char- 
acter of its late President, PaAncia Peabody. . 

TUe services were opened hy the President with the following brief 
remarks: — 



d this afternoon to listen to the reading of a me- 
moir prepared by Hon. Charles W. Upham at the request of the Insti- 
tute on the life and character of our late President, Fkancis Pbabodt. 
He was from the beginning a constant ftiend of this Institution, and 
for the last two and a half years the president. In his last effort for 
the canse of science in this community be was only permitted to take 
a few of the initiatory steps, leaving the flirtherance of the plans to 
be accomplished by the surriving associates in the trust, or by his 
or their successors. 

On occasions of this nature the mind involmitarily vnns back into the 
past and calls to recollection those who have in their day and genera- 
tion been instrumental in the moulding of the various institutions 
which have for their objects the amelioration of man. 

Some one hundred and ten years since at a meeting of the Monday 
Evening Club composed of the leading spirits of that day, the 
Brownes, Picfcmaus, Ornea, Higginson, Lyndes and Olivers, the plan 
of organizing the Social Library was matnred. Some twenty yeaia 
later the Philosophical Library was called into existence by Holyoke, 
Prince, Barnard and Ome of Salem, WiUard and Fisher of Beverly, 
and Catler of the Hamlet, now Hamilton. Thirty years pass away 
and we behold Bowditch, Story, Pickering, Silshee and Putnam, or- 
ganizing the Athentenm, taking the two libraries above named, as the 
basis of the new Institution. Ten years later. White, Tncker, Salton- 
Btall, King and Ward are Interested in the formation of an historical 
society, to preserve the rich materials everywhere then abundant to 
elucidate the history of this section of our good old Commonwealth. 
Another decade of years pass, Peabody, Webb, Cole, Phillips and Felr- 
son are preparing courses of lectures on literature and science adapted 
to the popular mind, and hence arose thatsysEemof lectures which has 
been so prevalent throughout the country for the past thixt f rty 
years and which has been a great auxiliary to the cause f n ^ 
education. After the lapse of some three or four years Nt h 1 
Danvers, Oakes of Ipswich, Perry of Bradford, Page and Ives f S 1 m 
laid the groundwork for a society of natural history to 1 1 p a 
taste for this study and to extend researches into the various d pa 
ments of natui-e. 

In this connection let us allude to the labors of Hodges Lamb 
Carpenter, Osgood, Crowninshleld, Nichols and others in o g h In 
the East India Marine Society in 1790, and consequent ther up n h 
forming of the valuable Museum which has had a world n wn d 
reputation, and wMcIi, with the scientific collections of this i ty 
is being rearranged in the Bast India Marine Hall, recent^ obtained 
and fitted up with galleries and cases for their reception through the 
liberality of a son of Essex, whom governments and crowned heads 
delight to honor. 

Some of the above named persons were Interested in several of 
these institutions; thus, for instance, the venerable Dr. Edward Au- 
gustus Holyoke was one of the original members of the Social Library 
in 1760, and atthu time of his death in 1829, was president of the 
Atheneeum and also of the Historical Society, having held that office 
i INST., VOL. VI. 5 NOV., 1868, 
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in both, of these institutions ftom their respective organizations, 
thus taking an active part in tlie institutions of tbls plaee for a period 
of seventy years. 

These liaye all passed away, leaving deep traces of their influence 
upon the Institntions of tliia day, which are modifications of the pre- 
ceding to conform to the wants and rec[iiirements of the age. 

Although much has been accomplished, yet we have only entered 
upon the threshold of the domMn of science. More remains to be 
done before the objects whidi these pioneers have labored for, can be 
s;^d to be In a good working condition. This duty Is never finished ; 
the more an institntion does the wider the vista opens and a greater 
amount of labor Is found necessary to be done, increasing as It pro- 
gresses in a geometrical ratio. It la a law of nature when any in- 
stitution or organic object ceases to grow, decay commences and a 
gradual dissolution follows. 

Let all who revere the memory of the departed and desire to have 
accomplished, or at least greatly advanced, the objects that were dear 
to them, come forward and extend a helping hand to those who bear 
the heat and burden of the day. Though dead they yet speak in the 
recollection of tlielr zeal and energy in all worthy undertailogs ; truly 
their good works follow them. 

Allow me to introduce Mr. TIpham, who will give a graphic ac- 
count of the untiring devotion of our deceased friend to the study of 
the sciences and their application to the useful arts, and a delineation 
of his character in the various relations of life. 

Mr. TIpham then proceeded to the delivery of his Memoir.* 

Preceding the personal narrative was a very full and interesting ex- 
position of the influences that made the Society, and the subject of the 
eulogy; what they have iieen, and brought him into the relation he 
sustained, as their chosen leader and head. 

Glancing briefly at the Influence of the presence of persons of 
marked Impress Iveness of mental traits among the first settlers, Mr. 
Upham traced the origin of the Institute directly to the Social Even- 
ing Club, designed to promote literature and philosophy, which was 
in existence in Salem about the middle of the last century, and by 
which a taste for literature and knowledge, a zeal in the prosecution 
of scientific stodles, was imparted to the community, of which we can 
distinctly trace the imprints and monnments through all our subse- 
quent history. 

Filling up this sketch, with a fulness and accuracy of detail which 
perhaps no other person In our community la competent to supply, 
Mr. Upham passed on to the biography of Col. Peabody, dwelling on 
his strongly marked characteristics, his early love for and acquisitions 
in science, his agency in establishing and strengthening Institutions of 
learning, and his many-sided attainments and activities. 

At tlie close of the address, Hon. Asahel Huntin.gton expressed 

• Thts Memoir lias been printed in (he Historical Colletlions of the Esse.x Tristi- 
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the grateful appreciation by tlie audience of its great interest and 
value, and moved its reference to the appropriate committee of the In- 
stitute, for publication. This motion was seconded by Vice President 
A, C. GooDBLL, jr., and nnanlmously adopted, and the company dis- 
persed without farther formality. 

The Trnstees of the " Peabo'dy Academy of Science," of which Mr. 
Feabody was chairman at the time of his decease, met in the fore- 
noon for civilization under the Act of the I/egislature, and were 
present at Plummer Hall, in the afternoon, to listen to Mr. Upham's 
discourse. 



Wednesday, July 22, 1868. — Field Meeting at Rowley. 

The third Field Meeting of the present season was held by the 
Institute at Rowley. 

A dredging party constating of six officers of the Institute left 
Salera the morning previous. They wore hospitably welcomed and 
entertained by Messrs. Brookhouae, Ives, Johnson, Kinsman, aad 
Trye, of Salem, at their camp Louse on Rowley river. This party 
spent the afternoon and evening of Tuesday In searching the shores 
and creeks of Bowley river, and in dredging near the mouth of Plum 
Island river. They continued explorations during the forenoon of 
Wednesday, The region proved to be, for the most part, too sandy 
to be very fruitful in specimens. 

By the Ave minutes past eight train on Wednesday morning, mem- 
bers and Mends of the Institute, a party numbering about one hundred 
and fifty persons, left Salem for Rowley; theirnumber was enlarged 
by some who came by the (juarter past eleven, and others who took 
the one o'clock train from Salem. 

The residents at Rowley generously provided for the comfort of 
their visitors. They furnished carriages ftoe of charge to take aD 
who did not prefer to walk to the appointed rcndeKvous, a mile and a 
half distant. 

Rev. Jontf Pike, D.D., met those who arrived by the first train at 
the Town Hail, and in behalf of his fellow citizens, in a neatly turned 
address, welcomed the Institute to their town. He at the same time 
pointed out the various places and objects of interest, and tendered 
the services of guides who were waiting to lead parties wherever they 
might wish to go. 

Several parties were formed and went in various directions over the 
town. At the appointed hour all assembled again, at the Town Hall 
to partake of the collation prepared by a committee of ladies ftom the 
contents of the numerous baskets. Here substantial additions to the 
usual plain repast, and the presence of the Rowley Brass Band to en- 
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tertain the company with line music, gave still fartlier proof of the 
cordial hospitality of the citizens. 

After the collation the Institute assembled for their discussions in 
the Congregational Chnrch. Prerions to the opening of the meeting 
they were cheered with music by the band. 

The meeting was called to order by the Phesidbnt at half-past two 

The records of the last meeting were read by the Secretary. Mr. 
Alphkus Hyatt announced the donations to the library. Since the 
last meeting there had been forty-fonr donors; among whom deserv- 
ing a particular notice was Mrs. George Choau'E of Salem, whose gift 
of books and pamphlets was large and valuable. 

Mr. F. W. Putnam announced donations to the cabinets. 

The usual announcement of the recent correspondence was deferred 
nntil the next meeting. 

The Pkesidbnt, in a brief introductory address, stated that this was 
the second Field Meeting held by the Institute atEowley : the first was 
held in 1362. He called attention to tlie antiquity of the town, saying 
that during the period of early emigration to America, extending team 
1620 to 1640, four thousand families, representing about twenty 
thousand persons, came to these shores. Near the close of this period 
iu 1638 Eaekiel Rogers with sixty ftuniltes arrived, and in April, 
1639, commenced the settlement of Eo.wley. Among these early set- 
tlers were many clergymen and persons of eminent learning, and 
celebrated scholars. The early boundaries of the town included the 
sea-coast between Ipswich and Newbury, and extended from the ocean 
to the Merrlmac river, embracing the present towns of Rowley, 
Georgetown, Boxford, Bradford and Groveland. The streets were 
flrom the first laid out so that each house might adjoin or be near to a 
brook. They remain but little changed to the present time. 

In concluding, the President called upon Mr. F. W. Putnam to give 
an account of the specimens secured by the dredging party. Mr. 
Putnam exhibited specimens of the hydroid form of the jelly fish, and 
remarked on the law of alternate generation. The egg of this ani- 
mal, furnished with cilia, moves through the w^ter until it becomes 
attached to some stone or sea plant, when it commences a growth 
resembling a tHckly branching sea weed Aftei a time the branches 
bud, and these buds develop into minute anmials, furnished with cilia 
and tentacles by which they obtain their necessary food. Having 
attained to a sufBclent development, the Medusa buds sever their con- 
nection with the parent growth, and assume an independent life as 
the well known jelly fish. 

He also exjiibited a large collection of hermit crabs, sticklebacks, 
minnows, two species of star-fish, and specimens of polyzoa. 
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In compliance with, a special request, Mr. Putnam diicoursed upon 
the " Grecnhcad." So numeroiis are these flies upon the Ipswich and 
so bloodthirsty their disposition, so fierce their 
n and overwhelming their attacks, that the citizens 
of Rowley listened feelingly to a minute description of the green eyes, 
of the bodily structure, and especially of the lance and blood-sucfcing 
tube with which their inveterate foe tortures his victims. 

To indicate more exactly Its character, Mr. P. spoke of the claasifl- 
cation of Dipterous insects, stating that this fly belonged to the same 
family as the common horse-fly. In reply to a question, Mr. Putnam 
also spoke of the bot-fly, its method of development in the stomach 
of the horse, and its effect upon that animal. 
He concluded by exhibiting the skull and other parts of an Indian 
kit p t d b) M Wm. Johnson, and with the request that 
th p t fn IT w of Indian relics would send them to the 
i i t f tl I tit t 

M A KT Hy t uing the description, commenced by Mr. 

P mfpln lltdby the dredging party, exhibited some 

t ip f 1 gras p wh h were ineiTistattons resembling groups 

fdt tdbjdl t white lacework. In the openings of this 

1 w k 11 d mi t Im la which were beautiful objects when 

1 d Ih gl th pe. They are called polyzoa. Although 

t dtanp tyt the whole living process can be seen 

1 th m as p f t!y as in larger beings, Mr. Hyatt had 

tl m nil t m tl in the irritation produced when one 

w Id i t f -e w th th r's comfort. Prom an enthusiastic de- 

pt f th ml p animals, the speaker passed to some 

g 1 m k p th 1 ver forms of animal life, saying that 

I b 1 1 the lower animals this head is gener- 

tta Ji nent. It is not the seat of the govem- 

t h h development. Still It is now well 

in mil has a head, or nervous centre. From 

im 1 one cannot but be strongly Impressed 

with the unity ol design shown by a similar plan of structure in all 

grades of animal life. 

Mr. Hyatt also spoke of the deltas formed by the Merrimac, Ipawich 
and Rowley rivers, and described the methods by which deltas are 
formed. The probable depth of vegetable accumulations upon the 
delta forming the Kowley marshes is about two feet. 

Mr, Au,EN W". DoDGB having asked whether the clam had under- 
gone any change since it was first known and used by man, Mr. 
Putnam stated that the clamshells in the ancient shellheaps were 
heavier than those upon clams now Jiving. This, perhaijs, indicated a 
deterioration and a possible future extinction of the clam. 
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Mr. Pliippen introduced Mr. Albejit 0. Prkkins of Lawrence, who, 
he hoped, would speak for the botanical departmeut. 

Mr. Perkins described his visit to Prospect Hill, and exhibited sev- 
eral plants which he had there, and oa the way thither, collected, 
among which were the Azalea or Swamp apple, Fyrola rotundifolia, 
Lysimachia striata. Orchis, Lobelia, the high and low Blueberry, etc. 
He was mnch impressed with the extensive prospect from this emi- 
nence, which partook of the chara«ter of a mountain view, revealing 
the village below, and a picturesque section of surrounding country, 
which included the hills of Boxford, Topsfleld, and Hamilton, and 
Plnm Island and part of Essex. The results of the researches In nat- 
ural history, he said, were now within the reach of all, and the com- 
mnnities visited were much indebted to the young men, the speakers 
to-day, for the aid they were rendering In the study of natural his- 
tory. He coniniended the work of the Institute and spoke of the 
"American Naturalist" as a publication of great value. 

Mr. Geoeoe D. Phippbn followed with farther remarks on the 
plants gathered. He prefaced his description by declaring that the 
naturalist 'felt that he had a certain right in every locality, because of 
the various natural objects which excite his interest and require his 
examination. The Institute had come to Eowley with that feeling, 
and acted accordingly. Taking up the plants upon the table he com- 
mented on the Alistna plantago ; Thaliruin comiiU; Asclepias cornuli, 
the fibrous inner bark of which had been tested and prepared for the 
manufacture of thread and cloth; Hypericum perfoliaiwrn, Spiraea, 
Geum, Pyrola, etc. He closed with some remarks upon the general 
plan of structure and distinctive characteristics of plants. 

Mr. A. C. GOODSM., jr., of Salem, speaking for the Historical De- 
partment, said that the Institute greatly enjoyed a visit to such an 
old historical locality as Rowley. Its ancient burial ground was a 
place of great interest. Having quoted from Thomas Gray the lines ; 

" Beneath iboae Ragged £lms, that yow trees shade 
Where heaves the turf in many a niouldaring hwip, 
Each in Ilia narrowed cell forever laid 
The rude forefathers of the hainlet sleep." 

The speaker said that our foreMhers could hardly be cabled rude. 
They were largely men of culture and distinction, having among them 
many ancient divines and scholars. He mentioned that the remains 
of Ezeklel Rogers were interred In the Rowley cemetery and eulo- 
gized his character. 

He read a paper prepared by Mr. MAmrBW A. Stickney, of Salem, 
concerning the descendants of Wuxiam Stioknbt, one of the first 
settlers of Rowley, who died in 1664. 
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Mr. Goodell then called upon Rev. Dr. Puck, of Rowley, to Inform 
the Institute concerning a certain epitaph said to have existed in 
Rowley Cemetery, wMch ran as follows : 

thou hast ainned 8ore, 

Dr. Pike, in reply, stated that no such epitaph could now he found 
In the grounds, nor could he find an authentic account of its having 
existed there. He defended the poetry of Rowley ftom the slander 
implied in the ridiculous rendering which some had given, by giving 
the true rendering of the epitaph as follows ; 

ler sec him more." 

Dr. Pike still fiirther entertained the aadieuce with accounts of 
some of the early inhabitants of Rowley, and spoke in complimentary 
terms of tlie labors of the Institute, 

Hon. Allkn W. DobgeI of Hamilton, raised the question "Cui 
bono?" What ts the use of these studies of the naturalist? This 
question he answered in part, but he wished it to receive a more com- 
plete illustration. He would like to know what is the use of learning 
all about these bugs and the ravages of insects if we were not told 
how to get rid of them. A general knowledge of natural science, he 
admitted, was useful to public speakers. Some speakers and authors 
had been guilty of gross mistakes, in selecting illustrations from nat- 
nral iilstory, for lack of accurate knowledge of the objects to which 
they referred. He asked the same question concerning the tracing of 
one's ancestry. He thought we had mncli better ask what are we 
ourselves than who are our ancestors. 

Mr. F. W. Putnam, in reply to Mr. Dodge, remarked that the power 
of scientific men to arrest the ravages of Insects was limited to in- 
forming the public as to the best method and the best perio I in th If 
of the insect for effecting its destruction. But what is ne 1 1 th 
general adoption and carrying out of the suggestions of th tu II t 
by the farmers. The failure of a few to do their part, ke p al a 
sufQclent number of breeders to make the efforts of many, t d t y 
insects injurious to vegetation, futilei To secure the co6p ti n f 
the fttrmers the legislature must enact the necessary laws a d pp t 
agents to enforce their execution. To show the difficulty f bt 1 
ingsuchlegislationheallnded to the fate of a proposition, m d by n 
entomologist to Congress, to suppress the ravages of the H a fiy 
which had destroyed millions of dollars worth of grain, by importing 
its parasites. The proposal was ridiculed and rejected as an absurd- 
ity. On the other hand the French Government had arrested the 
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destructive work of a species of beetle by offering a few sous a quart 
for the grubs. 

Mr. D. B. Hagar, Principal of the Wormal School at Sa]em, found, 
that the Essex Institute caught speakers as they caught bugs, by 
pouncing upon them unawares. He added to t!ie Illustrations of the 
uses of scientific studies given by Mr. Dodge. Science was of value 
aside from its material uses. Whatever brings good thoughts, good 
emotions, Is useful. He believed that to lift the rising generation out 
of its selfish struggle for money we should encourage the study of the 
natural sciences. The speaker pleasingly and happily illustrated these 
thoughts. He contrasted the real enjoyment of the liberally educated 
mind with the poor pleasure of the avaricions money seeker. He 
spoke of the happy influence of the Institute. He remembered the 
time when the Institute members were contemptuously called bug- 
hunters. This terra and the tones In which it had been spoken had 
given him a poor opinion of the Institute and its work. But a more 
intimate acquaintance with its doings had brought him to count It 
an honor t*j be numbered among these bug-hunters. 

Mr. A. C. GiooDBLL, jr., in reply to remarks preriously made by Mr. 
Dodge, asked that Mr, Dodge would apply the doctrines of stock 
breeding which he advocated at agricultural meetings, to the human 
race. Then he must admit that it was of some importance from 
whom we are descended. This occasioned an amusing discussion, 
brief and sharp, which the lateness of the hour arrested. 

The following vote of thanks, on motion of Mr. Charles Davis of 
Beverly, was unanimously adopted ; — 

Besolved, That the thanks of the Institute be tendered to the citizens 
of Kowley for the use of the Town Hall, and tlieir most generous and 
courteous reception of us, notwithstanding we have chosen this busy 
season of the year for onr Field Meeting with them ; to the offlcers of 
the first Congregational Society for the useof their meetinghouse; to 
Rev. John Pike and his thoughtful partner ibi their assiduous attentions 
during the day; to Messrs. BetJ. H. Smith, John Boynton, A. Boyn- 
ton, Joseph Hule, William C. Foster, George Kimball, John S. Prime, 
Moses T. Whitney, Maik R. Jewett, John Richards, Thomas Prime, 
Edward Smith, and Mrs. Kilham, and Miss Anna Titcomb, who have 
furnished us with carriages to convey us to and from our place of 
gathering, and have acted as guides ; to Capt. B. H. Smith, Capt. A. 
M. Hill, M. E. Jewett, John Harris, Frederic Todd, Gorham Smith 
and wife, Mrs. B. Cressey, Mrs. Blodgett. Mrs. M. R. Jewett, and 
Mrs. D. B. Prime, who have served us at the table, and provided us 
With many comforts at our collation; and lastly to the Rowley Band, 
who have surprised us as much by their fine appearance and excel- 
lent niuslc, as by their great kindness in offering their services for 
this occasion. 

Besolved, That this day will be long remembered by us, and is 
another enduring testimonial to that spirit of brotherhood and good- 
will which the Essex Institute ever deems It one of its highest objects 
to promote among all citizens of the county. 
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Samuel li. Nichols nnd Snnincl G. Jones, liotli of Salem, and Ricli- 
ardson Kliowlaud, of Marblehead were elected Kesideilt Members. 



Thursday, August fi, 1868. — Field Meeting at Marblehead. 

According to the Programme, this meeting, the fourth of the pres- 
ent season, commenced at the Eastern Railroad Station, at 9.16 
A.M. ; the majority of the members and friends of tlie Institute who 
attended the meeting, numbering more tlian fbur hundred persons, 
taking the cars at the above named hour. 

Several of the members embarked on the yaclit America, at Derby 
wharf, in the early morn, to collect marine specimens bydredginj; and 
grappling. The boat was headed first for the Beverly shore to re- 
ceive Prof. S. F. Baii-d of the Smithsonian Institution at Washington, 
and Rev. Joshua A. Swan from Kennebnnk, Me. On the way some 
eelgvass was picked np, thickly coated with hydroids and bryozoa. 
The whole number of persons expected being received on board, 
the morning's work began. 

Strickly speaking, thiB was not a dredging, but a grappling party, 
on their way to search the kelp-gronnds in and around Salem harbor. 
For this purpose they were furnished with, a suitable grapple consist- 
ing of an iron bar about fonrteen inches long, with a loop of Iron on 
one side, and four groups, each containing four stout iron hooks on 
the other side. By the iron loop this contrivance is attached to a 
stout rope, while a heavy iron weight is attached about five feet above 
the hooks. When thrown overboard the weight drags along the bot- 
tom, while the bar comes trailing after, lying upon its side and pre- 
senting the points of Its hooks to catch whatever lies in its course. 

The yacht was sailed over kelp-grounds, the grapple thrown over, 
and after dragging a short distance was drawn up loaded with the 
kelp weed \ hungry rush of eager naturalists and soon the hooks 
weie cleaied and cLeh man sat searching the leaves, the stems, and 
especially the root=i of the weed witli one eye, while he guarded the 
materlilhe had appiopriated for his personal examination with the 
othei This latter work was much less effectively and soccessfully 
done than the former. Meanwhile the grapple was thrown again. 
The kelp market soon became glutted. Then a more peaceful and 
quiet enjoj ment of the many fine and beautiful specimens of marine 
animals took place. The glass jars were rapidly stocked with strange 
and elegant forms of life, conspicuous among whicii were billllantly 
colored worms with fi-inged extremities. Tims was kept the promise 
of the proverb to early birds. 
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A net was occasionally used to capture some jiiedusEe as they floated 
by, and beside the more comraoc form {Aurelia flamdula), one {Idyia 
roseola) was secured, of oval form, wiose pink, radiating tuties, cov- 
ered with beaiitilul fringe In constant motion gave It great beaut's 

On landing at Marblehcad about noon suflicient time remmied be 
fore the hoar foi the afternoon discussions to permit of i vi'iit to 
some Indian shellheaps situated In a groi e on the northern ^hore ol 
the town. With lecoiered vigor this expedition wis entered upon 
and accomplished with much pleasure hut little piofll Tho-e who 
arrived at Marbleliead earhei m the lorenoon, lendez^oosed at the 
Town Hall, divided Into companies as la customary and some with 
and some without guides, went in lailoQB directions to explore the 
town. One party with patient and UbDiioui digging CTjamlned the 
shellheapE aboie mentioned 

Many went to the Neck ciosHlng in boata and iisited the camps 
where people from Nashua Lowell liVorcestci and other places aie 
"dwelling in tabernacles ind enjopng the dellehts of the sea shore 
There are several hundred of these summer lesldents now on the 
Neck, and their camps are known by the names of the places whence 
their occupants cami. such aa Nashua VillagL Camp Woicestei 
etc. A few wooden houses have been erected for the accommodation 
of summer visitors, but the great majority live for the few weeks of 
the heated teim In canvas tents, and as cold weather approiiches they 
"take up their beds and walk" or ride to their distant and more per- 
manent homes. Some of the land on the Neck appears to be in a high 
state ofcnlelvatIon,and the portion leased and improved by Mr. Elias 
Ham attracted special notice for the excellent vegetables growing 
thereon. Many interesting Indian relics have been found here, and 
Mr. Ham presented several valuable specimens to the Institute. 

Others of the party went to Fort Sevvatl, where they were received 
with polite attention by the officer in charge. The government 
works were admired for their beauty and for tiie manifest care still 
bestowed upon them. 

The fine old mansion of Dr. Daniel Gilb attracted many visitors, 
who were permitted by the genial proprietor to inspect the identical 
room where Vice President Elbridge Gerry first saw the light. 

The magnificent geological, mlneralogical and archseologlcal col- 
lections of Mr. Jas. J. H. GiiEGOiiY were also visited at his residence. 

The excellent Reading-room of Dr. J. Wbllman attracted niany 
who desired to book themselves up in the news of the day, and to 
whom the proprietor sent a kind invitation to give him a call. 

A few antiquarians accepted the invitation from Glover Bkodqh- 
TOs, Esq., the Town Clerk, to inspect the ancient town itcords. The 
old deed, conveying " the towne ship of Marble Head" fl-om certain 
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TiJi pronounceable Iiidiaa names to .certain English named t 

dated In 1684, was an object of special intereat; the grantors hail of 

Natlck, in the Colony of Massachusetts Bay. 

The old Bank building was examined by many of the party, who 
were interested in the peculiar architecture and ctecorations of aa 
aristocratic residence of a centurv igo ; even the paper on the walla 
was imported ftom England This structure is supposed to have 
been built in 1768, tor Col Jeremiah Lee, and, like the Sparhawk and 
Pepperrell houses at Kittery is a fine specimen of the palatial man- 
sions of the nabobs of the last century. The venerable cashier, John 
Sparhawk, Esq., who occupies a portion of the building, very kindly 
received the company and politely permitted them to Inspect the 
premises. 

The old Burying Hill, and Indeed many other places of interest, 
were not forgotten or neglected by the Institute party. 

At one o'clock all gathered at the Town Hall, where a pic-nic colla- 
tion, arranged from the baskets by a committee of ladies, was quickly 
transferred from the tables to the hungry mouths of the rovers. 

From the Town Hall went all to the Universalist Church, where the 
customary meeting for reports and disscussions was called to order by 
the Pkesidbnt at half past two o'clock. Tlie records of the last 
meeting and the correspondence were read by the Secrbtafy. Do- 
nations to the library were announced by Mr. Alphbus Hyatt, and 
donations to the cabinet by Mr. F. W. Putnam. 

After a brief allusion to a former Field Meeting of the Institute held 
at this place ten years ago, and to the part which a former pastor of 
this church, Bev. Stillman Barden,* had taken in the proceedings 
at that time, the Pkbsiihint invited Mr. Jamks J. H. GiiEOOETf of 
Mftrblehead, as one well versed in the geology of the region, to im- 
part to the audience the information he had acquired. In response, 
Mr. Gregory gave a very clear and interesting description of the geol- 
ogy of the town. It is for the most part composed of sienite and 
greenstone, cut by veins of trap. At tbe north part of the town the 
greenstone cuts the sieulte ; at the south they blend. At the lower 
part of the town is a rose-quartz, which would make excellent build- 
ing material. At Burlington, Vt., he had seen a church built of alter- 
nate blocks of quartz and limestone, and the effect produced was very 
pleasing. The solution of the question as to the probable method by 
which the trap was formed, was contained in a single vein of trap in 

•Rev. Mr. Baiu>e.v was an active member of the Institnte, a fraqueut aKenaant 
upon these meetinga, and a zealoua mineralogist and geologist. He died ac Kock- 
port, August 7, I86B, to which place he temuved in August, I88I. A memoir of 
Ml-. E.irdeD hy Bev, Mrs. P, A. Hanafokd is piloted in the aevonth volume 
of the Historical Colleatione of the Easex Institnte, 
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tlie town, In which a block of greenstone was -o imljeilrted ai to slion 
that it fell la while the trap was in a molten -tate lhi_rp Is a ma^ 
nllicent (levL'lopiuent of porphyry at the Neck which runs aubmiilne 
and appears at Tinfcer's Island, then luns suhraarlne and again enier 
gea at half-way rock. The back of the Nfck la pirphvrv and Bienite 
with greenstone. The latter la here and there washed out so that 
great chasms are thus produced. He accounted for the crookednea'i 
of the streets of the town by stating th<it they followed the natural 
valleys. Moreover, nearly all their cellars have been made by blast 
ing. The rock in which they axe formed is very hard, so that to save 
expense houses have been placed wlieve the cellar could be most 
easily obtained. Their pastures are excellent, and although used 
tlirough several generations grow better instead of poorer. This is 
owing to the feet that the nonrlshment for the vegetation is flirnished 
largely by the disintegration of the stones abounding in them. 

Mr. C. M. Tract of Lynn, described in a very happy style, some of 
the plants that had been gathered. Among which were the orchis, 
cleaver, wild bergaraot, button-bush, etc. The collection of botanical 
specimens was very large and Mr. Tracy felt compelled to give place 
to others before a small portion only had been described. 

Mr. Alphbus Hyatt commenced a description of the lai^e number 
of marine specimens collected from the kelp. Remarking that it is 
not generally known that we have native sponges, he exhibited a 
specimen of sponge attached to the root of a kelp weed. He ex- 
plained the strncture, growth and method of development of sponges, 
saying that they were compound animals, that is, a community of ani- 
mals, living in a common investing membrane. The utility of the 
sponges of commerce is owing to the development of horny fibre In 
this membrane, In the place of calcareous spiculse which form the 
framework of our native sponges. 

Upon a muscle shell exhibited was a gelatinous spot which proved 
under the microscope to be a community of animals belonging to the 
class of Mollnsks, and named Ascidians. They are similar in general 
structure to the clam. A question here being asked concerning the 
clam, Mr. Hyatt described Its anatomical strncture. He also passed 
around in a bottle and described some specimens of the Bryozoa or 
moss animals, as iUustrating the composite animals call Polyzoa. 

Mr. GEOBflB D. Phippbn of Salem, continued an account of the 
plants. On his way to the meeting he had collected the common 
weeds, and he proceeded to give an interesting account of their Intro- 
duction and classification. The greater part of them were Introduced 
foreigners, the gypsies of vegetation. A weed had been defined to 
be " a plant out of place," but a true weed was more than that, being 
troublesome and useless. 
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Mv. F. W. PoTNAM continued a description of the marine speclraeDS, 
He said that Mr. Hyatt had spoken concerning representatives of tlie 
Protozoa and Moilnsks. Between these two classes ia anotlier called 
the Radiates. Belonging to this class were the star-flslies, the sea- 
urchins, the brittle stars, and the jelly-fish. The distinctive charac- 
teristic of these animals is that the different parts of their structure 
all radiate from the montli. After a minute account of their anatomi- 
cal peculiarities , he gave an interesting description of the varions and 
multitudinous forms of life found on the roots of kelp. He had found, 
to-day, upon them, representatives of all the classes of the animal 
kingdom, excepting mammals, birds, repfdles and insects. In conclud- 
ing he announced the donation to the Institute of an Indian gouge tiy 
Mr. R. Eamsdeu.. 

Mr. Gebgoet of Marblehead, in reply to request from the President, 
gave an account of a valuable ■collection of Indian relics, numbering 
upwards of two thousand, made by himself during the last eighteen 
or twenty years. Marblehead, he believed, was, to the Indians, a 
manufacturing centre. This was Indicated by the number of imper- 
fbct and half-formed implements and the nnmerous ohippings of stone 
found. Here also was an Indian fort, whose Identity he considers as 
thoronghly established. Salem, he said, had appropriated the name 
of Nanmkeag, when it more properly belonged to Marblehead. The 
Indian name meant "good-flshing ground;" therefore inappropriate 
to Salem, for when Salem people went "a fishing" they came over to 
Marblehead. 

The President, after brief aUnsion to the ancient history of the 
town, announced that the hour for closing the meeting had nearly 
arrived. Wherenpon the following resolution of thanks was unani- 
mously adopted : — 

Seaolved, That the thanks of the Institute are hereby presented 
to the Proprietors of the Unlversallst Church for the use of this place 
of meeting ; to the Sntton Light Infantry for the use of their tables ; 
to the Selectmen for the use of the Town Halli to Messrs. J. J. H. 
Gregory, J. P. Haskell, B. Knowland, J. E. HUer, Mason Harris, Wil- 
liam Gllley, jr., John Sparhawk, A. Lackey, Mrs. M. H. Reynolds, and 
John W. Reynolds, for polite attentions; and to many other citizens 
of the town for many acts of courtesy to ouj party during the day. 



Thursday, SEFrnMnERS, I8G8. — Field Meeting at Topsfleld. 
The fifth Field Meeting of the present season was held at Topsfield. 
The nnmber in attendance was large, the Eastern Railroad furnishing 
an extra train to connect with the regular train over the Danvers and 
Georgetown road. On tlie arrival of the party at Topsfield, they 
assembled at Union Hall under the Methodist Church, where they were 
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welcomed to the ancient town by Prof, NKHEinAir Cleavelanii, who 
alluded to the characteristics of tie place, particnlariy to some fea- 
tures of its history. Bespoke of the Indian name of the place, Men c- 
wemedy, and said tliat its nnwritten Indian history was of conrse 
ahaost unknown. There were no mounds or cemeteries giving defi- 
nite memoranda of what the place was prior to the advent of the 
white race. No Indian i-ellcs had been found, excepting a few nide 
utensils which are frequently dug up, as stone chisels, hammers, arrow- 
heads, etc., etc. 

The first white settlers came here ft'om Salem and Ipswich, the 
earliest oflcia! record bearing date of 1639, when what is now Tops- 
field was Included in Salem Village, In lfil2, New Meadows seemed 
to comprise a portion of Salem Village, and this conflict of boundaries 
appears to have created a serious dispute, which in witchcraft times 
had produced the most bitter hatred between the contestants. In the 
first records of Hew Meadows it Is shown that John Endicott owned 
EOO acres of land in what is now the western part of Topsfleld, and a 
grandson and two of his sons settled here. Simon Bradstreet 
owned 500 acres In what is now the eastern part of the town, ajid one 
of his descendants Is still living on the hill. It was through the in- 
fiuence of Mr. Symonds, who came here from Ipswich, that the name 
of Topsfleld was adopted, from the parish in England whence he 
came. The^town was incorporated in 1650. In 1692, Abigail Hobbs 
of Topsfleld was one of the earliest accusers In the witchcraft prose- 
cutions, her own parents even being among her victims. Mary Esty 
of Topsfleld was arrested and released, and again arrested, convicted 
and executed. B. W. Crowniushleld subsequently occupied the 
house in which Mary Esty had lived. 

Among the old families of Topsfleld we find the names of Gould, 
Perkins, Peabody, Wildes, Porter, Dwinnells, etc., whose large pos- 
terity are widely scattered over the country. Mr. Cleaveland claimed 
that Topsfleld was apleasant town, though not striking. The hills af- 
ford interesting views of the ocean, of several mountain peaks and of 
the surrounding towns. Ipswich river mns through Topsfleld, and 
there are several smaller streams. The "mudsills" of some of the 
brooks had in former times been a frultflil source of dispute and liti- 
gation. Among the ponds, that known as Pritchard'S, or recently as 
Hood's pond, is most worthy of mention. 

In 1618, Gov. Endicott discovered copper on hia fiirm, and three 
attempts Imve, at diflfereut periods, been made to render the working 
prodnetive, but the yield is not snfllcient to be profitable. 

Mr. Cleaveland also alluded to some of the old l)uildings in the 
town, tracing the ancestry of Joe Smith, of Mormon notoriety, to a 
house still standing in Topsfleld. The house in which Capt. Thos. 
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Perkins was bom was also pointed out. In concluding his remarks, 
te stated that agriculture was the principal productive industry of the 
town, although there were several extensive shoe manufactories, a 
wagon manuftctory, etc., all of which enjoyed a reputation for good 

The company then separated into small parties, and under the direc- 
tion of kind guides, visited the several localities of iBterest; many 
ascended the "Great Hill" and enjoyed the extensive and beautiful 
views from that eminence; some visited Hood's Pond; some went to 
the Academy, some to River Hill, the cemeteries etc., while the great 
majority at some time 1 th d y 11 1 t th Id C p H 

which is said to be ove tw t i Id d h p pri t 1 

returned so far as pra tl bl t th Igi 1 1 1 d fl 1 h f th 

house throughout ;whl thf mbq thdtoth E Agn il 

tural Society by the 1 te D J h G T 1 11 ^s t 1 t 1 
The farm is now cairi d by M A H G Id wh i rd 

with the provisions of tl T d 11 vUl l 1 t g f 

experiments in practic 1 I Itn 

The Great Hill is well med t m i d i fully j tif> 

ing the title. Quite a mb fthprtyiitelt dtildpts 
tedious ascent. Srom its summit a raagnlflcent panorama of Topsfleld 
and the surrounding conntry is spread out, the scenery presenting a 
picturesque combination of village, house dotted hills, woods and iso- 
lated settlement>i As the eye sweeps the horizon distant mountains 
present their cloud like outlines wbde the settlements at Beverly, 
Wenhara and Hamilton and the white beach at Ip wlch are plainly 
in sight. 

The high lands and bald hills of the surrounding towns arc con 
spicuons, the meeting house at Lmcbrook pansh within the limits ol 
Ipswich, appealing conspicuouslj and apparently at the foot of one 
them. At the foot of Great Hill on the (.astern side there is quite 
a little vill.ige and not far from this locality there are numerous 
hollows and r mains of cellars where it is supposed the oiigmal set 
tiers of Topsfleld dwelt This locality is called the College be 
cause the town officials and like dlenitarles aie taid to have resl ltd 

The locality of the coppei mine is m the stuth nest aide of the 
town, near the Dini ers an 1 Middleton lines In Julj oi August 
1839. it was opened ■with what was then thought a lair promise of 
success, both as to the quantity ai il quality of the metal hut notlilng 
came of the eA )rt and nothing rem tins it the mine more t aluable than 
its tradiliouiirj reputation. The story which led to the effort to work 
It in 1839, is substantially this ; — Seventy years before, an Englishman, 
named Bunting, of a sclcntiHc turn and solitary habits, while rambling 
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about, discovered evidences of copper ore, some of which was ob- 
tftlned by excavating. He made known lits discovery to the owner of 
the land and entered into an agreement to wort it at his own cost, giv- 
ing the owner one-sixteenth of what was obtiJned. A vessel load was 
dug and shipped to England, hnt Banting, who accompanied it, was 
taken sick and died, and no one Itnew what became of the ore. In pro- 
cess of time the aflJiir was foi^otten except by one or two of the " old- 
est Inhabitants." Subsequently one of Hunting's descendants, finding 
the old agreement of his ancestor concerning the ore, and thinking 
there might be wealth in store, came to the "Province of Massachu- 
setts, North America," and found an old man in Topsfleld who remem- 
bered the affah-. There Is no record, however, that the young English- 
man saw a prospect sufficiently flattering to attempt to work the 
mine. But this tradition is supposed to be at the bottom of the 
attempt to work It thirty years ago. 

The Capen House Is one of the old houses alluded to by Mr. Cleave- 
laud. It is situated close to the meeting-house, and was consequently 
visited by a large number of the party. Mr. Cuarles H. Holmes, the 
■ owner and occupant, was quite attentive in showing the visitors 
around and pointing ont the peculiarities of the old place, which is 
now not far from two hundred years old. It Is supposed to have been 
a garrison house in the days of Indian troubles, and, though not built 
by him, was soon owned by Mr. Capen, a minister of the place for a 
period of forty-two years. The house has been in the Emerson 
family, with which Mr. Holmes is connected, for upwards of one hun- 
dred and fifty years. It possesses all the peculiarities of the struc- 
tures of the early period, and the visitors, when they contemplated the 
fact that the entire stud of the first story was required to accommo- 
date Mr. Holmes from head to toe, were unanimous in the opinion 
that the original builders must have been unmindful of the dimensions 
that would require shelter under its roof two centuries afterwards. 

Topsfleld, as Mr. Cleaveland remarked in the morning, has three 
burying grounds ; one of which, the cemetery on the Georgetown road, 
was visited. Here lie buried three of the old ministers of the town, 
Capen, Emerson and Huntington. To the Rev. Asahel Huntington 
a granite monument is erected, on which are inscribed the names of 
other deceased members of the family. Here too, repose the remains 
of Thomas Perkins, the eminent Salem merchant, who was associated 
with the late Joseph Peabody, and who bequeathed the Franklin 
Building to the Salem Marine Society. His modest tombstone bears 
this inscription : 

In memory of THOMAS Pebkins, Esq., an eminent merohaat. Hia iniluEtiy. 
temiierniire and eiil«rpriBe raised him IVnm poverty to ImmenBe wealth, which he 
eiiioved without nride or osKiitation, and diEpented with iustiee iind bene vol eiico. 
Hewaetlillitentandi&ithM in hnslness. pure hi hin life (mil I'miverj'aMnn ; of it 
soand and vigorona miod, and of an Integrity and foititude whitli neither girae- 
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perity or adversity could shake or oornipt. He was an affectionate son, a kind 
relative, and a Arm fiiend. He was a Christian above sectarian prejudice, and a 
man above fear and without reproach. He was born In Topsfield, April 2, 1758, 
and died Sov. 2*, 1830." 

The Inscription which denotes the resting piace of the remains of 
Bev. Joseph Capen, who owned the old house above referred to, reads 

" Hero lyes Buried the Body of the Reverend Mr. Joseph Capen A Paithi^il Min- 
ister of Clivlat who lined an ordained Pastor of ye Church in TopsflBld 42 yeara ft 
Departed this Life ye last day of June 17i5, aged M years. 

iJear Mr. Capen th.it reuered man, who did the Faith of Chrlft maintain. A 
I-earned Man and Godly too. None willDenle this who hini knew." 

Mrs. Capen, his wife, is thus commemorated ; — 

"Hero lies Burled IheBody of Mrs. Priecllla, ye wife of yeBev. Joseph Capen, 
who died Oct. 18th, 17*3, In the SCth year of her age." 

If tlie poetry of Mr. Capea's Inscription is of doubtful excellence, it 
Is not more striking, jn this respect, than the following effort to im- 
mortalize Mr, David Balch : — 



"This monument, as a mark of filial respect, is raised to the rcme 
)AVID Bai,oh, who bid adieu to tiie delusive and transitory scenes o 
a theKiof July, laia, -«.5B. Whose last dying words were, 'To the' 


r^thls woi 


'Won ille pro cans amicis 
Ant patda timidus perire.' 
Sweet Jesua was resignea to the 

Indeed so was he who lies here sKll." 





Mr. Balch died hy sutclde. In the Latin inscription above given, 
his eulogist aimed to convey to the world the idea that he was not 
afraid to die either for his dear ftiends or his country. 

Another qneer inscription is that upon a stone erected by Amos 
Lefavor, of a lUmily of scattered Acadians, to the memory of Mary 
Lefavor, who died May 28, 1797, aged 7i. It runs thus : — 

" Reader pass on, ne'er waste your «me 
On bad biography and bitter rhyme ; 
For what I am, this enmbrons clay ensures. 
And what I was, Is no affair of yours." 

There are many other things of interest connected with this town 
which might be named If our limits served. 

With all the attractions and associations of the place, and the kind 
attentions of the citizens, the pai'tj found no difficulty in deriving 
pleasures from their rambles and knowledge of their good country 
neighbors, who, at the collation, which took place at one o'clock in 
the basement of the Methodist Church, spared no efforts to promote 
the substantial comfort of the guests, furnishing delicious tea and 
coffee as well as more substantial elements, in addition to the contents 
of the baskets carried by the visitors. 

At 2 o'clock, the meeting for reports, discussions and speaking was 
held at the Methodist Church, which was crowded with an attentive 
audience ; many people of the town were present to listen to the ex- 
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ercises. The Puksidekt in the chair, and in tho absence of the Secre- 
tary Mr. PuTMAM was appointed to tiie place; the record .of the 
preceding meeting was read; the donations to ihc ISljraiy and cabi- 
nets since the last report, and the correspondence, were announced 
by the proper officers. 

The President in opening the meeting made a few remarks, ai- 
Indlng to this place as the geographical centre of the county 
and before the introduction of railroads very often selected for the 
assembling of conventions of various kinds, political, educational, 
religious, etc. The Agricultural Society held its first cattle show in 
this town in 1820, when Dr. Andrew Nichols of Danyers delivered 
the address; an important meeting for organizing Lyceums in this 
county was held In 1829, when the Hon. D. A. White delivered a very 
Talnable and instructive lecture ; the meeting for the completion of 
the organziatiou of the Esses Connty Natural History Society, incor- 
porated in 1848 with the Essex Historical Society, nnder the name of 
the Essex Institute, was held in April, 1834. The first Eield Meeting 
of the Institate, nnder its present system, was held in the Academy 
building In June, 1856, another meeting was held in 1S60, and this is 
the fourth time that the society has assembled in this place. 

Mr. Samuel P. Eowlbh, who was present at the first meeting, was 
called upon and gave a very Interesting account of that first gathering 
of a few devoted friends of natural history, inciucling Dr. A. Nichols 
of Danvcrs, Wm, Oakes of Ipswich, Uev, G. B. Perry of Bradford, B. 
H. Ives of Salem, and others, who have long since been gathered to 
their lathers ; and contrasted that day of small things with the meet- 
ings of the present time. 

Mr. F. W. Putnam described his experience while on his way to the 
pond, having picked up some zoological specimens under the fallen 
trunk of an old pine tree, consisting of spiders, two or three spe- 
cies of centipedes, iucladiag the common earwigs, and crustaceans 
represented by the sow-bug and pill-bug. and specimens of several 
kinds of snails. Three species of salamanders were also collected 
under the log. On turning over a stone, a tree-toad jumped forth. 
This animal, which he exhibited to the audience, will change its color, 
like the chameleon, and has the power of walking up a pane of glass 
as easily as a fly. Mr. Putnam described the large yellow spider, of 
which he had several specimens, which lias the habit, on the approach 
of an intruder, of making Its web vibrate so rapidly as hardly to be 
seen. He also explained the structure of spiders generally, and com- 
pared them with other insects, and described the interesting process 
by which they spin their thread. He likewise spoke of the beetles 
found on the potato vines here, which are not, as has been feared, the 
much dreaded Colorado potato bug. He also exhibited a collection 
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of Indian implements tliat had been presented, and spoke of tlieir 
peculiarities aaiU probable uses. 

Among the apeciraens presented to the Institute, were a small stone 
gouge from J. W. Batchblder; club-atone, gouge and small ase, 
froin J. Aktiiur L.vmsos; a large stone gouge, from Z. Gould. 
These were all found in Topsfleld where the donors reside. Dr. 
Charles Palmer presented from Georoe Cu.bwell of Ipswich, seven 
stone implements, among tliem a singular and unique implement, and 
a fine com-smasher and peculiar form of a small gouge. Eben H. 
Lake of Topsfleld, placed several stone implements on the table for 
exhibition. 

Mr. NmiBMiAn Cleaituland, during Mr. Putnam's remarks, asked 
whether the common house adder waa a venomous reptile; to which 
the latter replied that the rattlesnake was the only venomous snake 
found In this locality. He was aware that the house adder and the 
water adder were called venomous, and It Is true they will show light 
and bite on provocation ; but they are not provided with poison fangs 
and their bite is harmless. 

Mr. Ar.ptiKus Hyatt spoke of the felspar, quartz, and miea which 
composed the. rocks of Salem and vicinity, and alluding to the mass 
of disintegrated rock near by, inferred, from its northwest dip, that 
It was a rock in place and was not transported there as had been sup- 
posed, by glaciers dui-ing the drift period. He thought (his rotten 
rock might be occasioned by the presence of iron, the rust of which 
has a disintegrating effect. He said we know nothing, comparatively, 
of the geology of New England compared with that of the states 
west of the Hudson, and explained the glacial theory, in tracing the 
cause of the fonnalion of gravel beds. 

In describing his collection of animils at the pond, he spoke of the 
Polyzoa, or moas animals, which Inhabited the surface of floating 
boards and the stems of the lilies. He also described the club moss, 
in its geological relations as a representative of ancient life. 

In answer to a question, Mr. Hyatt illustrated on the blackboard 
the process of the formation of the North American continent. 

Tlie Prbsidbst, after alluding to his faithful and arduous services 
as Adjutant General of the state, intioduced Gen. William Schoulbr 
of Lynn, who responded by saying that he had been interested and 
inatructcd at what he heard and would gladly listen to others, being 
ignorant of science, and the subjects treated of being so different 
from his customary pursuits, he would be unable to ediiy the meeting. 
It was his first visit to Topsfleld, and his flrat meeting with the Insti- 
tute, but he trusted that it would not be the last. He expressed the 
Interest he had felt in listening to the remarks of the previous 
speakers, his appreciation of the beautiful town aad his gratification 
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at the warm reception and kind attention extended by the ciliKens. 
These meetings were fraugit with valuable information, and he hoped 
they would long continue to exert their salutary influence. 

The venerable Dr, J, Spopfobd of Groveland, gave some interest- 
ing reminiscences fi-om Ilia own recollections of the earlier history 
of Topsfield and vicinity, and alluded to the Capcn house which had 
attracted so much attention during the former part of the day. He 
then gave a genealogical history of the Capen fttuiily, aud a descrip- 
tion of the house occupied by them, now some two hundred years old, 
and named some of its occupants who had become somewhat famous 
in local history. He said that he was somewhat puziled to know why 
they built the second story with a projection, and also with a higher 
stud than the lower. 

Mr. Charles H. Holmes explained the projection as being the 
style of architecture prevailing In Holland, whence the builders of this 
house emigrated, and said that it was out of respect to their Dutch 
proclivities that they introduced the practice here. 

Dr. Spoefoed thought that explanation might do pretty well, but he 
wanted to know why the Dutch built in that style. 

Mr. WiiJJAM B. Trask of Dorchester, editor of the "Genealogical 
Register," read the inscription on the tombstone of Kev. Mr. Capen 
for whom the Capen house is named, and gave an historical sketch of 
the Capen family, and traced Its connection with an ancient Dorches- 
ter fiimily of that name. 

Mr. Samuel Todd of Tospfleld, differed from Mr. Hyatt in his 
opinion (expressed during the early part of the meeting) that the dis- 
integrated rook was an original bed. He had had much experience 
among the roeks in this vicinity, and said one could not dig anywhere 
in the village deeper than ft'om nine to twelve feet without getting 
water. This, with the fact that he had taken sand from under parts 
of this bed, led him to believe that this rock was deposited here, aad 
that the drift period was the agency that formed the town of Tops- 
fleld. 

Mr. Hyatt complimented Mr. Todd, by saying hewished the Insti- 
tute could meet with more of such men at their meetings, and also 
remarked that it was rare to find so many men as they had met with 
here, well versed in geology. Nevertheless, he was confident that Mr. 
Todd was In error in his supposition that this mass drifted hither, 
and adhered to his proposition that this rock. In its general formation, 
conformed to every rule which marked the fixed rocks of adjacent 
localities. 

The subject was continued briefly, by Mr. Nehemiah Cleavelakd, 
who coincided with the views advanced by Mr. Hyatt regarding the 
character of the rock. 
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Rev. Mr. Bridge of Topsfleld, ejrpressecl tlie gratification afforded 
to liiraself and tlie citizens of tie town at the visit of the Institute. 

On motion of Mr. Samubl P. JowtEU of Daavers, the following 
Tote was passed ; — 

Whfreas, in view of the almost total lack of interest felt in the pres- 
erration of ancient boildings ; 

Besolved, That the thanks of the Institute are due to Mr. Charles H. 
Holmes for so well preserving the " Capen house " ; 

Besolved, That the Institute will do all In its power to build up a 
pntiSic Henliment In this direction. 

On motion of Mr. T. M. Stimpson of Peabody, warmly seconded by 
Mr. E. N. Walton of Salem, the following resolution was unani- 
mously adopted; — 

Besolved, That the thanks of the Essex Institute be presented to 
Messrs. Richard Phillips, jr., Nehemiah Cleaveland, B. P. Adams, Ezra 
Towne and Chas. J. Feabody ; Mrs. A. H. Gould, Mrs. Jacob Foster, 
Mrs. Samuel Adams, Mrs. Richard Ward, Mrs. T. K. Leach, Mrs, 
Richard Phillips, Miss Abbie Cleaveland and other filends who have 
contributed to render this meeting so interesting and profitable. Also 
to the Methoilist Society for the use of their church. 

The meeting then adjourned to Friday. 

I'KIDAY, Septkmbeu 4, 1868. — Adjourned Meeting. 
The Pkgsidbnt In the chair, 
Mrs. Bradstreet Cressy of Rowley ; Benjamin R. Allen, Wm. W. G. 
Haskell, William B. Brown and James J. H. Gregory, all of Marble- 
head, were duly elected Resident Members. 



Monday, September 7, 18S8. — Regular Meeting. 
The PBEaii>ENT In the cJiair. 
Adjourned to Tuesday, September 8. 

Tuesday, Sei-tembbr 8, 1868, — Adjourned Meeting. 

The President in the chair. 

Charles Palmer of Ipswich, Samuel Preston nnd Harriet W. Preston 

of Danvers, Joseph Kidder of Salem, and James B. Batchelder of 

Marblehead, were duly elected Resident Members. 

MoND.*Y, OcTOBiiK 19, 1868. —Regular Meeting. 
The Peesidbbt in the chair. 
A committee was appointed, consisting of Henry M. Brooks, W. P. 
Upham, George Perkins and John Robinson to confer with a com- 
mittee of the Trustees of the Peabody Academy of Science, relative to 
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I! cleposit by the iDstimte, Historical Specimens, I 
etc , Id tlie custody of tlic Peabody Acadeiny of Scii 



Wednesday, Kovembek II, 1 8 G8.— Quarterly Mectiog. 
Tlie Pbesident in tiie chair. 

Tnied, That a committee often persons, consisting of the President, 
lat Vice President and Secretary, together witli Messrs. F. W. Putnam, 
R. S. liautoul, W. P. Upliara, E. H. Quimby, A. Hyatt, G. D. Phippon, 
au<l James Kimball, be hereby appointed to publish a Guide to Salem 
ir they may deem it expedient, with full powers to add to their num- 
bers as may seem to them necessary. 

Dr. A. S. Packabd, jr.. In compliance with a request made at a pre- 
vions committee meeting, proposed a plan for an Annoal Report on 
the Progress of Entomology in America. 

On motion of Mr. Putxam : — Voted, to recommend the substitution 
of the woi'd ihrec, or the word five, before the word dollars, for the 
word imo, in artielo seven of the Constitution. 

The following Amendment to the Constitution was adopted :— 

Article II. Substltnte for the woKl "Secretary" the. following 
words, — A Recording and Home Secretary and a Foreign Secretary. 

James T. Hewcs of Salem, was elected a Resident Member. 



Monday, JIovembek IG, 1868. — Regular Evening Meeting. 
The PREiSiDENT In the chair. 

Records of ]ast meeting read; correspondence and donations an- 
nounced. 

The Pkesidest announced that tidings had been received of the 
death of Mr. Houace Masn of Cambridge, a gentleman wei! known 
to many of the members of the Institute as the acceptable and insti-uc- 
tive lecturer on Botany before the Institute daring the past spring. 

Mr. F. W, PuTMAii stated that Mr, Mann died on Wednesday last. 
He was an accomplished and rising botanist. He was appointed as 
the substitute of Prof Gray, in Han-aid University, during the Pro- 
fessor's absence in Europe. About two years since he visited the 
Hawaiian Islands and collected a vast amount of material, lliuHtrative 
of the Elora of those Islands, which he was preparing for publica- 
tion, a portion havuig already appeared in the Proceedings of the 
Institute. 

Mr. Putnam read the following resolutions, which were adopted ; 

Beaolvi'd, That the members of the Essex Institute most dei^ply 
sympathize with the family and friends of their late associate, Hobacb 
"' "J, whose sudden death not only cnsts a deep sorrow on, the liearts 
' r and dear to him, but also Into the scientific 
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bodies witli wliicL ho was connected, and deprives Ills loved science 
of botany of one of its most devoltd and coiistieutioiis Investigators, 
and of one, wlio, bad it been permitted, would, ftom his purity iind 
depth of thought, undonbtedly have made one of the leading botan- 
IstN of hlH generation. 

Besolved, That the Secretary be requested to transmit a copy of 
these resolutions to the family of our late associate, and to tender to 
them our condolence and sympathy in this bereavement. 

Mr. Alpiieus Hyatt feelingly alluded to the great loss which had 
been sustained. In the death of Mr. Maun and proposed the following 
resolution, which was adopted : 

liesolved, That Dr. A. S. Packard, jr.,* be requested to prepare a 
memoir of Mr. Mann to be inserted In the Proceedings of the lusti- 

Dr. GiiORGii; B. Lobing- stated that he had known Mr. Mann as a 
boy. We are apt to pass boys, but this boy arrested his attention. 
When lecturing In Salem last winter Mr. Mann had been the speaker's 
guest. He was then Btruck with his accuracy of information ; his 
wisdom of thought and propriety of expression. He partook emi- 
nently of the nature of a scholar. He had come to us as the result of 
the training of his father and the educational institutions of this Com- 
monwealth. 

Mr. Putnam announced the recent decease of two other botanists, 
corresponding members of the Institute, W. W. Dexslow of New 
Tork, better known as a collector than as an investigator; and the 
Bev. Jambs Hubbekt of St. Francis College, Canada, who prepared a 
" Catalogue of Canadian plants." Both were enthusiastic workers for, 
and correspondents of the Institute. 

The Pkbsidest exhibited a blotter, a donation from Dr. Samuel A. 
Green of Boston, and read an extract from the "Boston Traveller," 
which gave an account of a tornado by which this book with other 
articles were carried many miles through the air. 

Mr. A. Hyatt gave an interesting account of his observation of the 
Meteoric Shower of Nov. 13, and mentioned many interesting specu- 
lations to which the Meteoric Phenomena had given rise in the ancient 
and modern efforts to explain the nature and course of their bodies. 

A discussion followed, participated in by Mr. G. D. Phifpbn, Dr. G. 
B. LoniNG and others. 

MosDAY, Decembek 7, 1868. — Regular Evening Meeting. 
The PiiEStDiiJiT in the chair. 
Eecords of last meeting read; correspondence and donations an- 
nounced. [The violence of a storm had so interfered with the as- 

iu the " 
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sembling of the members that tlie reading of the communications 
were deferred to the next meeting.] 



Monday, Decembeh 21, 1868. — Regular Evening Meeting. 
The PKESiunaT in tlie chair. 

Records read and correspondence and donations announced. 

The PitEsiDBST stated that during the past season he, in company 
with a friend, had visited the American Antiquarian Society's Hall 
at Worcester, and by the politeness of the officers in charge, had tte 
privilege of examining the journals and other papers kept by the late 
Rev. Dr. Bentley. These manuscripts comprise abont twenty closely 
written volumes, containing an account of the leading events which 
occurred in Salem during the time of Dr. Bentley. He read several 
extracts ft'om them, exhibiting somewhat llie fulness with which the 
leading events in Salem during the period of his pastorate were de- 
scribed. This period covered a very important era in the history of 
Salem, from 1783 to 1819. 

Hon. J. G, Waters narrated, in a vei-y happy ami graphic manner, 
many fa«t3 illustrative of the life, character and writings of the cele- 
brated Dr. Bentley, whose name Is held In great respect by all his old 
parishioners and their families, and who has an extensive reputation 
as a scholar and a theologian. 

Mr. F. W. PciTNAM exhibited a stone pan and roller which were 
used by the natives In Central America to mash the corn. This was 
obtained by Mr, McNeil, who has recently returned from an expedi- 
tion into that country, bringing a large and very valuable collection 
of specimens illustrative of its natural history and its iirchieology, 
forming a valuable addition to the Museum of the Peabody Academy 
of Science. Mr. P. made some interesting remarks In relation to this 
subject, and called the attention of the meeting to the important 
results of these Investigations by Mr. McNeil. 
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LIST OF LETTERS RECEIVED 



AKnew.Ssmnal, Philadelphia, Pa., Tell. IB; Akhnrst, John, BrooU)Ti,N-T., Apr. 
18; AkklhiinUsHtionB Teroln In Berlin, Fell. 18; Allen, An eon, Orono, Me,,reb.6i 
AmerlcaaJSntoniologlealSoelety,Feb. 1; Anthropologioal Society of London, Mar. 
18; Atkina, Chnvlos O., Augusta, Mo., Deo. 31,30, Feb, 2fi, Har. 28, Apv. S, May IS; 
Atkins, E.J., AHgnabi, Ue., May lU; Atwood,.V.E.,Provinceto\vii,Mar,10,BoBton, 
War. 16; Balrd, 9. F., SralthsoniBn lastitntion, Deo. 36, 28, May 30, Jnne US; Baker, 
Francis, Soutli Danvera, Jon.as; Banvarii, Joseph, Pateraon, N. J., Deu.as; Bar- 
nard, Henry, Hartlbrd, Conn., Deo. 23, 28, Jan. 1, 23, 27, Feb. B, 20. Mar. 6; Barllett, 
John, HaTerhlll, Apr. 47; Bell, 8. D., Manchester, N. H., Apr. 30; Bertram, John, 
Salom, itay 33; ElbUotheca Unlrersitntis, Lnsduno Batavie, Oct. 32; Binney, W, 
G., Buillngton, N. J., Mar. 18; Blake, W. P., New Haven, Conn., Jan. 37; Boara- 
man, SamnelL,, AnguHta, Me., Feb.S; Boll, Dr. B.,MeoIilenbov(r, Sept. 33; Holies, 
Key. E. C, Portland, Me., Jan. 2, 4, 10, Feb. 16, 2a, Mar. B, 3, Apr. a, 3; Beaton 
Society of Natiifa! HiaWry, Mar. 37; Eosworth, Mrs. G, W., Lawrence, May 
37; Breed, Dr. Mary E., Lynn, Jnne 4; Brewster, C. G., Boston, Jan. 3; 
BfoWQ, E. N., Beaton, May 20; Brown, N., Boston, May 21; Brown, S. A., Salem, 
June 10; Buffalo Historical Society, Mar, II; Bumhnm, W., Essex, Apr. 31; Bueh- 
neli, Charles J., New York, May JO; Buswoll, E. W., Boston, May 6, 7; California 
Academy of Science, Jan. li, 18; Chalien, Howard, Philadelphia, Fa., Feb. 7; Mar., 
May 18; Chase, J. B., Flolyoke, Jan. 23; Chicago Academy of Science, Feb. SB; 
Cloutnian, W. E., Charleston, S. C, July 11; Codman & Shoi'tleff, Beaton, Feb. 18; 
CogsweU, Misa K. G., Salem, Jnne 23; Colbnm, J.,BoaWn, Jone 13; Colles, J. A. 
Purefoy, Offloiotiiig Curatot of the Indian Mnaaum, Calcntta, Apr. 18; Cook, 
Henry, Boston, Mar. 13; Cope, Prof. E. D., Philadelphia, Pa., May 29; Corporalion 
of Yale College, Mar. 11 ; Cones, Dr. Elliott, Columbia, S. C, Apr. 3, It, May 27, 28, 
June 1; Cowles, John, P., Ipawloh, Mar. 17; Crosee, H., Paris, Sept. 1; Davis, 
Heuiy, McGregor, Iowa, Dec. 20, Feb. fi. May 36; Dawson, Henry B., Morrtaania, 
N. Y., Dec. 97; Denslow, W. IV., InTooil, N. T., Feb. 11, 37; Die Gesellschaft Nat- 
nn'orachendec Fraunda zn Berlin, Feb. 7; Die Konigliche Gesellschaft der Wia- 
eenschaften zu Gottingen, Oct. 10; Die Haliirhistortche Geaellschaft an Hauoven 
Feb. 2; Dlnwiddia, Kobei-t, NewTor6,JuQel; EaWin,W. Winalow, Danyera, Jan. 
30; Edward8,A.M.,NBwYort.Apr.30; Fason, Walter, Cambridge, Mar. 6; Felt, 
C.W., Salem, Jan. 24; Felt, John, Salem, May 12; Fowler, James, Eicbibncto, N. 
B., May 31, 3B; Garrison, W. P., Keiv York, May 27; Gilbert, G. K., Eochealer, N. 
Y., Dec. 28; Glllls, J. A., Salam, May IS; Goodell, A. C, jr., Salem, Dec. 33, Feb, 
4, Maylfi,24; Qonld, J. J., Wenham, Apr. IS; Green, Dr. S. A., Boston, Mai-. 28; 
Hall, Prof. J., Albany, N, T„ Apr. 14, 10; Hanaford, Mra. P. A„ Beading, Mar. 17; 
Hart, Charles H.,Phibidelphln, Pa, ,Deo.31; Hartt, C.Fred., New York, Feb, 1; Has- 
kell, J. P., Marblehaad, Aug. 3; HeoiTiProf. Joseph, Smithsonian Inslitution, Maj- 
S,Jiinel, 18; Higbee, Charles H., Salem, June 8; HlgginBon,T.W., Newport, R. I., 
Jan.3; Holden, N. J., Salem. Aug.fi; HoUand, A., Boston, Mar. 0; Holmea, John 
C, YpsllanU, Mich., Feb. fi; How, Moses, Haverhill, Mar. 16; Howard, C. J., 
Mount Vernon, N. Y., Fob. 10; Howard, Winalow, J., West Swanaey, N. H., Jan. 
39; Howlan<l, William, Lynn, Jan. IS; Hughca, D, Darwin, Marahail, Mich., Jon. 
30; iDStitut National Genevols, Genete, Nov. 17; Iowa, Sec'y of the State of, Des 
MoInes,Iowa, Jime23; Iowa State Historical Society,Iowa City, Apr. IS; JeBl-ies, 
B. J., Boston, Apr. 13; Jefferis, W. W,, West Chestar, Fa,, Feb. 8; JllUon, 8., 
Hudaon, Apr. 13; Jolmaon, D. C, Newburyport, May 11; Kaiaerlicha Akademle 
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der WisaenachHften in Wien, Not. 13; KonigHche Katserlielia Zoolosisch bota- 
niaclie GeeellsohflJl, Wien Kot. aa; Konigliuhe BayeviEChe botnnische tieseUs- 
ctiRjt, Regeneburg, Sept. 23; LHOkey, A., Miublebeiid, Apr. 9; Atkinson, May ST; 
Lantlec, W. W., Salam, Aug. 3; Lea, Ieaao,Philndelphia, Pa., May 7; Lewis, E.A. 
Batavia, N. T., Feb. 4; Lora, Malvin, Bo6toii,Deo. 27; Lortng, rrancis W., Boston, 
Pab. 2B; Lowry, VT., New York, May 21, S7; Lyceum ol'Kataral History, Sew Toit, 
May 18,20; Lynde, Misa Sarah A., Salem, June 92; Maine Historical Socieij.E'eb., 
Mar.; Maun, Horace, Cambridge, Jan. 23; Manning, J. A., Salem, Apr.B; Hawh.O. 
C, Mew Haven, Conn., Dec. 30, Feb. 12; Maseaebueette Historical Society, Boston, 
Apr. 15; MdBBacbuBettBlaatitute of Technology, Boston, Jan. 27, May a(l; MtCoy, 
Jobnr., KewTort, Mar. 3; Mead, S.B., Angnsta, 111., Apr. 10; Medical and Sur- 
gical Beporter, Pbibidelpbia, Pa., May 5, Jane 20; Mercantile Llbraiy Aeaoolation, 
Secretary of. New York, Jnne 17; Miller, George D., Jlivei'dale, N. Y., Jnne 3; 
MUroy, John F., New York, May, 11; Minnesota Historical Society, Mar. 8; Mo- 
ravian Society, Nazarelh, Pa., May 6; Nation, New York, May 36; New Bedford 
PublioLibrary, Feb! 3; New i;nglandHlBtorioGanBalogioiU Society, Mar. 10; Kew 
Jeraey Historical Society, Mar. 16; New York State Library, Albany, Mar. SO; 
NicbolB, SamaelK., Salem, July 33; Hiven, Junes, SaugU3,Jiine; Nortou,E.,FiU'm- 
ington, Feb.S; Noyea, Amoa, Newbncypoct, Mar.20; OllTei',J.E., Lynn, Mar. 26; 
Ordway, Albert, Richmond, Va., Apr. 18; Orton, James, ]locbeBter,S.Y.,Msy 1,19; 
Oaborn, C. 8.,SuBpBnBionBiiage,N. Y., Apr. 11; Peabody, S. E., Salem, May 15; 
Peiraon, Jonathan, Schenectady, N. Y.. May 12; PerMiiB, Ben]. C, Salem, Jan. IS; 
Perkins, Henry C.,NewbnTyport, Jan. lB,May 16; PbilUps, E.Jr.,Topsfl6ld,July 13; 
Phippen, George D., Salem, May 18; Poey, Felipe, Havana, Cnba, Apr. 8; Poole, 
Isaac A., Cbioago, 111., Feb. 7, June 2S; Preston, C. P., DanverB, Jan. 18, June 11; 
Putnam, W.E.,Danyera, Jan. 3; Kantoul, B. S., Salem, Mar. 33; Reakirt, Tiyon, 
Philadelphia, Pa.| Apr.[i;Bedwood Library, Librarian of, Newport, E. I., June 27; 
Eeilly, P. T. O., Worcester, Feb. 8; Biiie, Henry B., Boston, Oct. Ifl; Bice, Joseph 
W., ProTldenoe, K. I., Mar. 6; Blohanls, T. T., St. Louie, Mo., Apr. 10; Eoblneon, 
C, New York, Feb. 37; Robinaon, John, Salem, Jan. 30; BogerB,William,B.,BoBl«n, 
Dae. 28; Koyal Academy, Munich, Mar. 31; Hue, Charles B., Danvers, Jan. 17; 
Kuynor|H.M.|NewYork, Jan. 81; Saliabury, J. H., Cleveland, O., Feb. 10; Samp- 
son, Davenport A Co., Boston, Mar. 8; Sampson, George, Boston, Ape. Ifl; Scott, 
AndrewH., SauguE, June; Soadder, S. H,, Boston, Mar. 10, 13; Seoretary of State 
farCanada, Ottawa, Mar. 2; Shatswell, J. Angtistus, Salem, Jnne; Smith, Edward 
A., Jan. 20; Smith, Lizzie H., Salem, Mar. 30; SmiUi, Samuel H., Salem, Feb. 11; 
Smlai8onianInBtitutlon,Deo. ll,Feb.i,Apr. 18,Mayl8, 19; Sneiilng, S. G., Bos- 
ton, July 10; Soci^te Imperial des Natnralistea de Moecou, Nov. 4, IB; Society of 
Anaqaaries of London, Kov.,25; Spoonec, Thos., Beading, O., Jan. 20; Slimpson, 
Wm., Chicago, lU,, Mar. 13, 14; Stone, Edwin M., Providence, E. I., Aug. * ; Story, 
Norman, Essex, June ^; Swallow, G. C, Columbia, Mo., Jan. 6; Tellkampf,T. A., 
NewYork, Feb. 8; Tenny, 8., Pougbkeepsie,N. Y., Apr. B; Tracy, C. M., Lynn, 
Jan. 29; Treaflwell, E. W., Boston, Apr. 12, May 31 ; True, N. T., Bethel, Me., Jan. 
7; Upton, Lucy H., Salem, Jan. 80; Vcatch, Charles, KeytesvlUe, Mo., Doc, 28; 
Venable, Edward, Padueali.Ky., Apr. 20; Victor Mennier, Palis, France, Oct. 29; 
Vose, GeorgeL., Paris, Me., Apr. 13; Waeeell, J., Newbuiyport, May 12; Waters, 
J.Linton, Chicago, 111., July 9, SI; Watt, David A. P., Montreal, Canada, Apr, 4. 
June 33; Wheeloc, E, S., Savannah, Ga., Apr. 17, Berlin, N.Y., May 11; White, C. 
A., Iowa City, June 3; White, W. O., Keene, N. H., Mar. IS, 2i; Whltraore, W. H., 
Boston, Jan. 25; WiiUams, Chanuoy K., Kutland, Vt.; Wilson, John & Son, Cam- 
bridge, Jan. 2; Wood,Dr. H. C, i'hiliidelphia, Pa., June 13; Woods, I'bomaa N., 
Kookport, June 10. 
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ADDITIONS TO THE LIBEAEY FOR THE YEAR 1 



AgABsiz, Prof. Louis, of Csmbridge. lUustrated Catalogue of the Museum of 
ComparntiTB Zoology at Harvard College, Imp. 8vo. Cambridge, 1S66. 

ALMr, James F., of Salem. Hymns fot the Sflnotnary, 1 vol. 8vo. Salem Di- 
rectory nnd Almanac for 1350, I vol. lamo, Salem. Boston Alnianitofor 186!, Ivol. 
12mo, Boston. Uisaellaneous pamphlets, T. 

Ahtioch COLLBOE. Catalogue Of OQloerB and atndanla for 1887-68, Bvo. Tellow 
Springe, 1363. 

ArPLBiON, William F., of Boston. Memorial of the Crimes at Chilton, sm. *to. 
Cambridge, 1803. 

Baibd, Fcof. Spencer ¥., of Waahhigton, D. C. Dlsoaesion. of the West India 
Cyclone, Got, 39, SO, laBT, 8to, pamph. Waehlnston, 1866, 

Baser, Nathasibl B.,Aaj, Gen. of the State of Iowa. Report of the Adjntant 
Ceneral of the Slate of Iowa, for the yeava 1883 to 1868, 8vo, 8 vols. Des Moines, 

BAnNABD, Henbt, of Washington, D. C. Report of the Committee of tlie De- 
partment of Education, for )3a7-38, 1 vol. 8to. Washington, 1868. 

BARNiED, Jambs M., of Boston. Murray's Hand Book fbr Trayellera in the 
East, 1 vol. 16mo. London, 18*0. Report of the Special CommisBioner of the 
Revenue, Jan., 1868. Miscellaneous pamphlets, 61. 

Berieam, JOHN, of Saiem. Miscellaneous pamphlets, M. 

Boahdmah, Sajiuei, L., of Augusta, Me. Twelfth Aonusl Report of flie Secre- 
tary of Maine Board of Agricultnre, 1 vol. 3ro. Augusta, 1867. Agrioolture and 
Industry of Connty of Kennebec, Maine, with Notes upon Its History and Natural 
History, 8vo, pamph. Augusta, 1867. Legislative Documents. 18 numbara. 

Board op State Chabiiies, Secretary of. Fourth Annual Boport, 1 vol. Svo. 
Boston, 1368. 

BOLLES, B«v. B. C, of Portland, Me. Science-Gossip for 1367,1 vol. Svo. Lon- 
dou. 1867. K, B, Thomas' Almanacs, 20 numbers. Mayor's Address and Annual 
Eeports of the several departments in Portland, 8vo, pamph. Portland, 1868. 
MisDcllaneons pamphlets, 61. 

BowDOis College, Brunswick, Me. Catalosue of Officers and Students for 
18l>7-l)8, 8vo. pamph. The Bugle for June and Kovemtoer, 1683, Svo, pamph. Pro- 
grnmme of the Exercises of Commencement Week, 1868. 

BBOOK8, Henrv M., of Salem. Sermon In North Church, Salem, Ifeb. 3, IS6S, 
by Bev. E, B. WilLsoB, 8vo, pamph. Salem, 1888. Miscellaneous pamphlets, IB. 

BROOMALL,Hon. J. M., M.C. Life andScrvices of Gen. U.S. Grant, Svo, pamph. 
Washington, ISSil. Proceedings of the National Colon Republican Convention, at 
, Chicago, May W, si, 1866, Svo, pamph. 

Browne, Capt. Albeht G., of Saiem. Files of Iha National Era, 18*8-1851, folio. 

BUKEAB OF EefugeeS. Fifth aod SiKth Semi-Annnal Reports on Schools for 
Freedmen, Jaji. 1, July 1, 1868, Svo, pamplilBts. Washii^ton, 13S8. 

BCHNHAM, HoRAOa C, Of Salem. New England Weekly Journal for Apr. 8, 
1^3. BostonGaiette, Mar.lS, 1770. New York Morning Post, Nov. 7, 1783. 

BuaHNEi.L. Charles I„ of Kew York. A Narrative of the Life and Adven- 
tnres of Levi Haoford, Svo, pamph. New York, 1863. Memoirs of Tarlton Brown, 
Svo, pamph. New York, ISea. Journal of Solomon Nash, Svo, pamph. Now York, 
1861, Narrative of John Blatohford, Svo, pamph. Hew York, 186S. 
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Bm-LKK, Hon. B. F., M. C. Sppech of H. Jlnynnrd in Home of Ifeprefenta. 
llvos. DBS. la, IBSl, on Kei-oiihti-iiuted Ti'iiiicaBeu, avo, panipli,, Waahiiigton, lFli3. 
Speei.h uf F. A. Pike In bhe House of Beiireseiibativua, Duo. 17, 181)7. ou Taxlug of 
Katiaiial Bonda, Svo, immph., WnBliin}.'CoD, IBGS. Siieech of W. LnwrDnce in the 
Hoiiee of R«|iresenUtlveB,\Deo. 13, ISaT, on Ini[)eacbtnenC of tlie Pr^eident, Sro, 
pam|ili.,Wneliinston. S[ieechof C.C. WashUiuneinthoHoneeofEeiiresenlativea, 
Djo. II, 18H7, on tlie Purchase of Biisainn Americd, Svo. i>am|>h.,W«B!ilnplon, 1867. 
Paloe'a Speech on Payment of Sohiiava lloiinties, Jan, B, 1808, in U. 8. Conpraea, 
Sfo, iiamph. Stownrf s Speech tn U. 8. Senate, Jan. 16, 1838, on Iha Bill to Eatab- 
llsli a National Sohiiol of Mines, 8to, pamph. Broomall'a Speecli In the Houee of 
lieiiroaentiitlTes, Dec, 1887, on the National Piimnoee, Svo, paraph. Bontwell's 
Speooh on Bueonntniction, in the Honae of Eepreaentatii-ea, Jan, 17, 1338, Svo, 
pamph. Tarnsworth's Speeoh on Reconatiuotlon, in the Honao of RopreBentntlvoa, 
Jan. 16, JS!S, 8™, paniph. Jndii's Speech in the Honse of Ropi'oseutatlsea, Feb., 
IKB, on Righta of Araciienn Citiaens, Svo, pnmph. Report of the S]ieoial Coro- 
mlttee of Rovoaiie, Jan., 1878, 8vo, paraph., WashlnRton, 1808. A Beview of Jay 
Cooke's Financial Letter, 18C8. Bpeeohos of Hon. D. McCai-ty and Hon. 8. U. Cnl- 
lora. In the House of Representatives, Mai-eli 3, ISSS, on Impeaohnient of the Prea- 
Ident, 8vo, jiamph., Washington, 1856. Speeches of Ilous. E. O. Wnehbum and 
Or. S. Bontwall In the Hooae of Representatlvea, Feh, S2, 1868, ou Irapeachmcnt of 
the President, Svo, paraph. Speeches of Hon. W. D. Kelloy and J. A. Logan tn 
the Houae of Bepresentativea, Feb. M, 1S6S, on Imjieachraant, Svo, pamph. 
Speech of Hon, J. Harken in the U, 8. Senate, Feb, 10, 1808, on Keeonstruction, 
Svo, paraph. Speech of Hon. B. F. Bntler ia the Houae Of Eapreseiitativee, Feb. 
11, 18li8, on Impeauhraent, 8vo, paraph. Bpoech of Hon. J. Lyon In the Honse of 
Kepi'esentntiTee, March 7, on National Flnancea, 8vo, pamph. Speech of Hon. F. 
C. Beamnti in the Houae of Uepreaentativea, Feb. 22, on Impeachment, Svo, pamph. 
Spaaiih of Hon.T. D. Eliot in tbe House of llepresentalivas, March 11, on Fiead- 
men'sBiirenu,Svo,paraph. Speech of Hon.F. C. Deaman in the Houfaof Itepre- 
sentntlves, Maruh 18, on Reconstnictlon, Svo, pamph. Speech of Hon. B. F. Butler 
In the House of Bepresentativea, on ImpeaohraCDti Svo, jiamph. Speech of Hon, 
J. M. Broomall tn the Honee of Kepresentativcs, Marah 18, Svo, pamph. Speech 
of Hon. B. F. Butler In the Honse of Representatives, Apr. 10, on Impeachment, 
Svo, pamph. Si)eech of Hon. Wm. I.awronue In the House of BepTOaentntives, 
Feb. 26, Svo, paraph. S|>oech of Hon. F. A. Pike In the House of Kepresen- 
tativBB, May 7, Aniei'Ican Shipping, 8vo, pamph. Speech of Hon. B. C. Cook m 
the House of Repreaentatives, Way 8, on Conflict between President and Con- 
greaa, Svo, pain|>h. Speech of Hon. W, D, Kelly in the House of Representatives, 
June 1, on Internal Eevenue, Svo, pamph. Speech of Hon. Charles Sumner in 
U, S. Senalo, June 10, Svo, pnmi*. Speech of Hon. E, C, Sclienck in the House 
of Keprcsenta'ives, Jnne 1, on Interna! Tax, Svo, pamph. 8|ieech of Hon. O. Fer- 
ris In the Honae of Representatives, July 1, on the Purchase of Alaska, Svo, 
pamph. Speech of Hon. B. F. Butler In the Honse of Bepreaentativoa, July It, 
Svo, pam^h. Speech of Hon. J. A. Logan in the Houae of Reprcsentatlvea, Jnly 
le, on the Democratic Paity, Svo, paraph. Congressional Globe and Appendix, 
let session JOth Congress, 1 vol. Jto, 1807. Massage and Docnmenta, 1867.^8, 
abridgement, 1 vol. Svo, Washington, 1S67. Paris Universal Exposition, 18B7, Svo, 
Washington, 1858. Argument of G. S. Boutwell in the U. S. Senate, Apr. 33, 33, 
Svo, Washington, 18B8. Argument of Thoa. Williams in the U. S. Senat«, Apr. S7, 
1868, on the Trial of A. Johnson. Message and Documents, War Dep't, lt-67-88, 
S vols. Svo, Washington, 1SII7. Ai^imentofJ. Bingham hefore theU.S. Senate, at 
the Trial of A. Johnson, May 1, 6, G, ISOS, Sto, pamph., Washington, IS-jS. Internal 
Tajt Bill In the U. S. Honse of Kein'eseiitatives, May 13, 1868, Svo, paraph. Mr. 
EIlofB Report from the Committee on Frceilmen's AlRiirs, Svo, pamph. Uoutbly 
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Eepoile of the Depavtnicnt of Agrionlture for April, May and June, 19JS, Sto, 
pamph., Wnfhinglon, 18li8. l!epoi-t on tlie Mineral llesourcts of tlio U, S., 1 TOl. 
8vo, Wnsliington, ISliS. Mc. BnnliS' Report on the "Ti-eaty witli KHseia," 8to, 
pamph. Bncler'a Bepoit, Balslug of Mouef to be used In Impenuliuient, Svo, 
pnnipli., 18C8. Tariff Bill in U. S. Houea of BepreflenlaUves, July 1, 1868, 8vo, 
pamph. Internal Tax Lavrs, Sto, pamph, Report Birtmltted to U. S. Honse of 
BcprosentatlTeE, June, 1868, by Mr. Morrill of Peno., 8vo, Washington, 1868. Im- 
peacliment of A. Johnson, 3 vols, 8vo, Washington, 1S08. Meaaage and Docnmenta 
for 18117-68, 3 vols. 8vo, Washington, 1808. 
BuTLES Hospital, Trustees of. Annual Report, Jan., 186S, 8to, pamph., Provi- 

Chase, O, C, of Salem. Trlends Review, 33 Nos. 

Chbnev, T. APoleOW, of Havana, N. T. Historical Bketoh of the Chemung 
Valley, 8T0, pamph., Watltins, N. Y„ 3888. 

Chbw, B. 8,, U. 8. Department of State. The Production of Iron and Steel 
in its Economic and Social Relations, 3vo, pamph., Washington. 1808. 

Choate, Dr. Geoboe, of Salem. Medical liepository, IstDecad 6 1 8 
and Decade, 6 yola. 8™. 3rd Decade, 1 vol. 8vo, Neiv Tort, 17B8 to 1810 Sm 111 
Midwifery, S TOU. Svo, London, 17BJ. Dawee'a Treatise on Diseases f F m 1 
1 vol. 8vo, Philft., 1831. Bnma' Midwifery, 1 vol. 8vo, New York, 1810 B 
Midwifery, 1 vol. 8vo, New Toik, 1821. Thomaa' Practice of Physic I 1 3 
New York. 1822. LondonPracliEBOf Midwifaiy, Ivol. evo,Concord, 820 Th h 
ei''s Modem Piactice,! vol. 8vo, Boston, 1817. Tytler on Plague and i 11 F 
1 vol. 8F0, Salem, ITSO. Mann's Medical Sketches, 1 vol. 3vo, Dedhi m 1816 B 
gin's Thei'apentiOB,! V01.8V0, New Tori, 18ae. Morgan's Practice of Physick, 1 vol. 
8vo,London,17SB. Cullen's Clinical lectures, 1 vol.3vo,I,ondon, 17D7. Batcman's 
Synopsis ot Cutaneous Diseases, I vol. Svo, Phila., 182*. Memoir of James Jack- 
son, jr., M.D., 1 vol., Bvo, Boston, 1835. Burns on Inflammation, 1 vol. Svo, Alban 
1812. PhanuacopmiaofU. a. A., 1vol. Svo, Boston, 1820. Murray's Materia Medic 
1 vol. 8yo, Phlla., 1808. Eberle'E Matoila Medica, 2 vols. Bvo, PhiU., 1826. Bige- 
low's Sequel to Pharmacopceia of U. S. A., 1 vol. Bvo, Boston, 1822. Thacher's 
American New Dispensatory, 1 vol. Svo, Boston. Phamiacoptela Bati'nnn, 12mo, 
1 vol. LODdmi, 168S. New York Medical Journal, 3 vols. Svo, New York, 11 
'11. London Medical Jonrnal, vols. 8, B, Svo, London, 1787, '88. New London 
Medical Joiimal, 1 vol. Bvo, London, 1782. Eclectic Repertory, 10 vols. Bvo, Phlla., 
I31]-1S20. American Medical Recorder, 3 vols. Svo, Phila., 1810, '20, '22. American 
Medlcjil Eeview, 2 vols. Svo, Phlla., 1825, '26. Medico Chimrgicnl Review, 14 vols. 
Svo, Kew York, 1828-1833, 1812 and 'IS. Williams Medical Biograi*!,! vol.8 
Graenflold, 1815. Transacttona of American Medical Association, fl vols. 8 
Phlla., 1818, etc. Blackali on Dropsies, 1 vol. Svo, Phlla., 1820. Medical C 
vol. Svo, Phila., 1838. Rush's Lectures, 1 vol. Svo, Phila., 18 
logia Svo Kew York, 1820. Report of Portsmouth Belief Aasocintion, 1 vol. 8v( 
K Im I 185B. Nunin Pompilins second Roi de Rome par Florian,]2mo,Parit 
16-0 Kep t n Spasmodic Cholera, 1 vol. Svo, Boston, 1S32. Sequel to "Flrf 
L Laliu," 13mo, Boston, 1831. North's Treatise on Spotted Pevei 

8 N w 1 k, 1811. View of the Science of Lift, 1 vol. Bvo, Gazetteer of the 
U 9 1 1 Svo, Hartford, 1833. Mitchell's Eafarence Map of U. S,, Bvo, Phihi., 
1831 C r'fl Politlcial Text Book, Bvo, Holliston, 1841. SmiUi's Dissertation 
p n th N rvea, Svo, London, 1768, Edwards against Chaoncy, ISmo, Boston, 
IS t Palfr s Sermons, 1 vol. Svo, Boston, 183*. Hoeren's Reseaj'ches i 
i t (. ec 1 vol. Svo, Boston, 1843. Bichai on Pathology, 1 vol. Svo, Phila., 

M 12 Boston, 1801. Corvisart's Essay on the Heart, Svo, Bof 

SI t M dl o-Chlrurglcal Transactions, Svo, 1830. Gardoer'a Observi 
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Animal Economy,- 1 vol. 3vo. Edlnlinrgh, 178*. Soudanioro'a Trentlse on Gout 
and Rhenmritism, 1 vol. 3vo, Phila., 181B. Brodie on the Joints,! vol. 8vo,.Plilla,, 
1821. Good's Study of Medicine, SvolB.Svo.Bofiton, 1826. Chisholm's Essay on 
Malieiinnt Pestilential Fever, 1 vol. 8vo, Phila., 1789, Fordjoe on Tever, 2 yoIb. 
8vo, London, 1784, I7fl8. Boyer onthe Bonaa, Svo.Phllii.,1805. Darwin's Temple 
of Nnbiire, I toI. avo, New York, 1804. Hoy's Surgery, 1 vol. 8vo, Fliila., 181IB. 
Aljematliy's Lectures on SnrgaiT, 1 vol. 8vo, 1830, Marcy's Exploi'ation of the 
Red River, 8vo, Washington, 1804. Edi'ehi's Account of the River Sambatyan, 
1 vol. 8vo, London, 18BS. By-Lftwfl and Orders of Massaohnselts Medical Society, 
Sto, Boston, ]8S0. Smith's EsBay on Typhous FevBr,8vo,New Tork, 162*. Report 
on S|>aEmodic Cholera, Svo, Boston, 1832. Teale on Keuralgio DiscaECS, Syo, 
PhflH., 1830. FoFdyee's Five Dissertaliona on Fever, Svo, Boston, 1815. Smellle'B 
Philosophy of Kntural History, Svo, Dover, 1808. ArmstroDg on Fevers, Consump- 
tion, etc., Svo, Hflilford, J823. BamBrd'e Tribute to Gallaudet, Svo, Sew Tort, 
1859. lUustrations of Pulmonary ConBnmption,8vo,Phlla., 183i. "WlJllamBOn on 
Climate, Svo, Kew York, 1811. Avmetrong on Typhus Fever, Svo, Phila., 1821. 
Desault's Surgeiy, 2 vols. 8vo, Phila., 1814. Mass. MediciU Society Commnnioa- 
tiona, C vola. Syo, Boston, 1790, etc. Library of Practical Medicine, 8 vols. Svo, Bos- 
ton, 1843, etc. Hltolicook'sR<iortonGeology, Mineralogy, Botany and ZoOlogy, 1 
vol.Svo, Amhflrat, 1833. Copeland'aMedioalDlctionary,! vols, Svo, Boston,1831, 
oto. Beaumont on the Gastvic Juice, 1 vol. Svo, Boston, 18Ji. Cabanls Essay on 
the Ceitainty of Medicine, Svo, Phila., 1823. BurDngnmeonLaws,2volH. 8vo, Cam- 
bridge, 1807. Dyspepay,ForB8tBllBdaudResl8ted,8i'o, Amharat, 1S30. The Amer- 
ican Herbal, ISmo, Wa!poJe,lS01. Huxhain ouFevers, Svo, Lond., 1787. Home, on 
UlCHcs, 12mo, Phila., 1811. Broira'a Elamenta of Medicine, iSnio, Falrhaven, 1707. 
Chaae on Radical Cure of Hernia, 1 vol. Svo, Phila., 1838. Smith & Tweedie on 
Fever, 1 vol.Svo, Boston, 1831. Pearson's Surgery, 1 vol.Svo, Boston, 1832. Mac- 
kanzia on Diseases of the Eye, I vol. Svo, Boston, 1833. Green on Diseases of the 
Skin, 1 vol. Svo, Boston, 183», Dissertations on Direct Exploration, 1 vol. Svo, 
Boston, 13S8. Dr. Sewall's Lectures on Phranoiogy, 1 vol. 8yo, Washington, 1837. 
Rush's Medical OLsarvationa, 1 vol. Sto, Phila., I79B. Cnrrfe on Fevers and other 
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12mo, Kochester, 1839. Directory of Rochester, 1 vol. l2mo, Rochester, ISM. 
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8vo, London, 18Q0. Keltli on the Globes, 1 vol. Svo, Keiv Yoi-lt, 1811. Aikin's Goo- 
empby, I vol. Bvo, Phila., 1807. Moi'se'a Unlvevsii! Geogmphy, 1 rol. Svo, Boston, 
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verruciB reddish browu, the lower ones hhic. Mouth, 
disk, and tentacles bright pink or pale flesh-color. 

Ly-ee-moon Passage, near Hong Kong, China, in 
twenty-five fathoms, gi-avel, April, 1854. Dr. William 
Stimpson. 

When contracted, so as to conceal the tentacles, this 
species has the fomi of a low, broadly truncated cone, 
covered with verrticffl, with an expanded base, and sur- 
mounted by another smaller cone, formed by the smoother 
snbmai'ginal area, with a concave summit. The speci- 
mens preserved in alcohbl have contracted in various 
forms, but all have the tentacles fully exposed, though 
contracted in length to a stout conical form. One spec- 
imen retains neai-ly the normal form, as figured, others 
have the stomach so everted as to conceal the disk and 
even most of the column. The verrucse of the walls are 
very conspicuous. 

Akthopleuea Ducli. and Mich. 



Column elongated, subeylindrical. The walls with ten- 
taculiform papillis near the upper margin, and below with 
verruciform suckers arranged in vertical rows, diminish- 
ing in size and number towards the base. The papillffl 
and some of the upper ven'ucfe appear to be perforated 
and have the power of ejecting water when the body con- 
tracts, while the others are concave but imperforate, and 
serve to agglutinate fragments of shell, sand, etc. Disk 
narrow, tentacles rather few, long, rather stout. 

The known species live buried to the tentacles in sand. 

This genus is closely allied to Aulactinia of the Caro- 
lina coast, which has the same habit of living buried in 
sand, and a similar arrangement of suckers and tenta- 
cles, but in the latter the marginal appendages have a more 
complex character, bec<)ming tri-lobed and crenulated, 
thus approaching Oulactis more nearly. 

Duehassaing and Michelotti in their later work, have 
modified the chai-acters of their genus so as to include a 
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species (Ohdaeiis? ffranulif era YervilY) with verrucEe that 
are neither perforated nor adhesive, and another (Suno- 
des pallida V. ) in which they are adhesive but not perfo- 
rated. The latter appears to agree in all respects with 
Bunodes, and differs generically from A. Krebsii D. and 
M., which was the original type of the genus. As the 
genus is characterized in the later work it does not differ 
essentially from I' 



Anthopleura Stimpsonii Vcrrill, sp. nov. 

Base well developed, as wide as, or wider than, the 
column, whicli is elongated, cylindrical in expansion, but 
capable of contracting into a subglobular form. Suckers 
numerous, the upper ones elongated papilliform, crowded, 
becoming less prominent downward ; those more than a 
quarter of an inch from the margin verruciform, with 
concave summits, not crowded, forming regular vertical 
rows, which are mostly traceable to or below the middle, 
when they gradually disappear ; some of them, however, 
extend to the . base, where they become distant and 
scarcely prominent. Tentacles nearly equal, about sixty- 
four in number, in three rows, which crowd upon each 
other. In the iirst are eight prominent ones, in the sec- 
ond twenty-four, alternating by threes with those of the 
first row, in the outer row thirty-two, alternating with 
those of the other rows. Disk not very broad. The 
largest specimen, partially contracted in alcohol, is about 
one inch in diameter and two high; tentacles nearly .5 
of an inch long. When living it doubtless becomes, in 
expansion, several inches higher and more slender. 

Color of column pale, with a sand-colored epidermis. 
Mouth and disk iawn-eolor, with two large flalie-white 
spots indicating the antero-posterior diameter. Tentacles 
of a pale whitish hue, spotted on the inside with broad 
flake-white blotches at the outer side of the base of each 
tentacle of the inner row, and at the inner base of the two 
adjacent outer tentacles. 

Hong Kong harbor, in the fourth region of the littoral 
zone, attached to stones fai- beneath the surface of the 
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coarse sand, but rising above it when extended, March, 
1855. Dr. William Stimpson. 

ANTirOPLEURA, Sp. 

A species resembling the preceding. Simoda, Japan. 
Dr. William Stimpson. 

Family, THALAssLiNTHiD^. 



This family includes a great variety of forms, remarli- 
able in having branchiform organs which arise from the 
disk, either within or outside of tlie circle of simple ten- 
tacles, intermixed vrith them, or even wholly taking 
their place. These organs may be simple or variously 
lobed tubercles, or they may be elongated 'and variously 
branched and subdivided, foliaceous or arborescent, and 
often much lai-ger than the true tentacles. 

SuBrAMiLY, Phyllactin^. 



Actinians having both simple tentacles, and compound, 
arborescent or foliaceous, tentacle-like, organs on the disk, 
among the simple tentacles, or at the margin of the disk, 
and homologous with the marginal verrucse of £unodes^ 
and other genera. These probably have the nature of 
branchite. 

A3ii'hiacti8 Verrill, gen. nov. 

Base broad. Column covered with prominent verrucse, 
arranged in vertical lines. Simple tentacles in several 
rows submarginal, with compound and much subdivided, 
short, tentacle-like organs both outside and inside of 
them ; the latter covering the disk more or less com- 
pletely. 

This genus differs from Oulactis in having complex 
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tentacles (branchiaj?) within the circle of simple tenta- 
cles in addition to those outside. Rkodactis has the com- 
pound tentacles between two circles of simple tentacles. 
Actinotryx has only the compound tentacles within the 
circle of simple ones. Actinodactylus has the simple and 
compound tentacles intermingled, and the structure ot 
the latter is quite different. The genus, ^cimoporws Duch. 
and Mich. , resembles this genus somewhat, but lacks the 
simple tentacles, the compound ones occupying the whole 
surface of the disk. 

This genus is, therefore, of much interest, since it com- 
pletes one of the series of possible combinations of cliai'- 
fictere proper to this subfamily. 

Amphiaotis OKlENTALis VerriU, sp. nov. 

Base broad, divided at the edge into irregular lobca. 
Column of firm texture, subcylmdrieal, covered over its 
whole surface with elevated, papilliform veiTucai, which 
are capable of contracting to low, nearly flat suckers, 
with concave tops. These verrucfe are most numerous 
and apparently more elevated on the upper parts, and 
are arranged in regular vertical rows, many of which can 
be traced to the base, the verrucse below the middle 
becoming more distant and mostly contracted. The up- 
per part of the column forms a distinct fold, denticu- 
lated or crenulated on its edge. The outer compound 
tentacles are numerous, short and much subdivided, the 
lobes being small and rounded. The simple tentacles 
are elongated, moderately stout, tapering, arranged in 
about thi'ee crowded rows, and quite numerous. The in- 
teidor compound tentacles are numerous and resemble the 
exteiior ones, but are less subdivided, those nearest the 
mouth being the smallest. They cover moat of the disk 
between the mouth and the circle of simple tentacles. 
Mouth large, with prominent lips, having many lateral 
folds. The tentacles are not contracted in alcohol, but 
the disk is so much withdrawn that the margin of the 
column partially conceals them. Height of alcoholic 
specimen 1.25 inches; diameter of base .1 of an inch. 
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Color, ill alcoliol : lower part of column yellowish 
lirovva; upper part greenish brown; disk and tentacles 
dark olive-green. 

Bonin Islands. Dr. William Stimpson. 

The above description has been made from a specimen 
well preserved in alcohol. It is doubtless somewhat con- 
tracted, but retains nearly the noi-mal form, and all the 
organs are well shown. 



Subfamily, Discostomin-b. 



Column apparently without verrucse or lateral open- 
ings. Tentacles numerous, shoi-t, often verruciform or 
with globose ends. Disk broad, with. veiTuere, papilke, 
or small tentacle-like organs, arising from the same radi- 
ating chamber with the corresponding tentacle, and often 
scai'cely differing from it in form. 

This singular group is remarkable in having the tenta- 
cles but little developed in length and often confounded 
with verruese or other organs which arise between the 
mouth and tentacles, and are usually arranged in radia- 
ting lines. These appeal' to agree in everything, except 
position, with the veiTUcte, papillse, and similar organs 
that arise from the sides of the radiating chambers along 
the lateral surface of the body, below the tentacles, in 
Bunodea, A.nthopleura, and many other genera. 

In addition to Discostoma, and the other forms here de- 
scribed, it appears to include jRicordea Dueh".,and Mich., 
which becomes compound by fissiparity ; Draytonia D, 
and M.,with colored tubercles outside the tentacles ; and, 
probably, Oorynactis Allman. Other described genera 
may belong here, but since authors in describing these 
animals have not stated whether the "tentacles," scat- 
tered on the disk, arise each from a distinct chamber, 
like true tentacles, it is impossible to determine their 
true affinities with certainty. The genus, AiireUania 
Gosse, may belong here, as also Capnea Forbes, but 
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the published figures are insufficient to determine satis- 
factorily. 

UiscosTOMA Ehrenberg, 1834. 

Disoosoma Leuck. (non DUcommus Okeu, 1816; nee Discosoma 
Perty, 1830). 

Disoosoma {pars) Edw. and Haime, Corall., I, p. 355. 

Column low, smooth, smaller than the disk and base. 
Disk very broad, covered with numerous rounded ver- 
rucas or tubercles, which are arranged in regular radiating 
lines, apparently a single series in each line, each liue 
corresponding to the top of a single internal chamber. 
Tentacles not distinct from the tubercles of the disk. 
Type, D. nummifomie Leuck. 

DiscosTOMA FUNGiFORME Verrill, sp. nov. 
Plate 1, figure 7. 

Base thin, broadly expanded, nearly as large as the 
disk. Column much narrower, low, smallest in the mid- 
dle, expanding rapidly to the margin of the broad expla- 
nate disk, which has a thin, regularly scalloped and slightly 
undulated edge. The central region of the disk is sunken, 
and from the depression arises a cone, having the small 
sub-circular mouth at its summit. The mouth has a nar- 
row, revolute border, which is marked by many slight 
sulcations. The entire disk, including the surface of the 
cone even to the lips, is closely covered by an immense 
number of small rounded tubercles, which are subequal 
and arrang;ed in many narrow radiating series, between 
which the internal lamellfe may be seen through the disk- 
membrane, as narrow, dark, radiating lines. The tuber- 
cles are mostly closely crowded in a single row in each 
series, but in some eases are so crowded as to form two 
alternating rows. Breadth of disk, in alcohol, .8 of an 
inch ; height .3 of an inch. 

The above description has been prepared from speci- 
mens preserved in alcohol. The disk and tentacles do 
not appear capable of contracting. Young specimens, 
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.25 of an inch across the disk, are relatively higher, but 
the disk considerably exceeds the column. The tubercles 
are much fewer and relatively larger and plainly arranged 
in single radiating series. 

The figure, though drawn from life, represents the base 
as altogether too narrow and the tubercles not sufficiently 
numerous. 

Color variable, usually purple, often light green. 

Port Lloyd, Bonin Islands, attached to branches of 
Madrepora, in one fathom. Dr. Wm. Stimpson. 

This species resembles Ricordea fioHda D. and M., but 
the latter becomes compound, having'several mouths wlien 
adult. 

HoMAOTis Verrill, gen. nov. 

Column low, cylindrical, with a distinct fold near the 
margin, substance firm, surface smoothish. Disk not 
much wider than the column, concave, the whole surface, 
except a narrow region about the mouth, covered with 
small, rounded, perforated tubercles, arranged in wide 
radiating series, in which they are crowded in several 
transverse rows. Tentacles marginal, in life longer, with 
imperforate tips ; in alcohol scarcely different from the 
tubercles in appearance. Mouth large. 

HosiAcns RUPICOLA Verrill, sp. nov. 

In alcohol the base is equal in width to the column, 
which is low, cylindi-ical, with many strongly marked 
transverse folds due to contraction, which are crossed by 
fine longitudinal wrinkles. Just below the tentacles is a 
well marked fold; substance firm. Disk broad, but 
scarcely exceeding the column, deeply concave, covered 
by about fifty broad, radiating gi'oups of very small and 
numerous, rounded, perforated tubercles, which are closely 
crowded and form four or five irregular transverse rows 
in each radiating band. These radiating groups corre- 
spond with the internal chambers, and the principal ones 
extend from near the mouth to the circumference. Be- 
tween these ai-e smaller ones, some of which extend half 



,dhy Google 



72 VEHEILL, SYNOPSIS OP 

way to the centre an<3 others much less. The tnavginal 
tentacles can scarcely be distinguished from the other 
tubercles in the alcoholic specimen, but in life are "longer, 
flattened, with broad, white, imperforate tips." Moutli 
large, with thickened lips, which have many small folds, 
with two rounded tubercles at one angle. Height, in 
alcohol, .5 of an inch; diameter .1 of an inch. 

Sides of column, in life, greenish gray, streaked with 
pinkish brown towards the base. Disk greenish gray, 
with the margin of the mouth wliite. Mai'ginal tentacles 
with white tips. 

Hong Kong, attached in crevices of the rocks in the 
fourth region of the littoral zone, March, 1855. Dr. Wm. 
Stimpsou, 

Stephanactis Verrill, gen. nov. 

Column aubcylindrical, somewhat elongated, not verru- 
cose, substance firm and dense. Disk exceeding the 
column, covered with regular radiating lines of short, 
unequal tubercles. The outer tubercles or tentacles are 
largest and divided into several (three to five) short 
rounded lobes ; those next within are two or three lobed ; 
the innermost are simple, rounded or papilliform verruca. 
The disk and tentacle-like organs do not appear to be 
capable of contraction, being fully expanded in alcohol. 

This genus resembles in general appearance AcHnopo- 
nis Dnch. and Mich., but does not have the tentacular 
organs subdivided as in that genus, nor the walls perfora- 
ted by vertical rows of pores (suckers?). The tentacle- 
like tubercles resemble, in form and arrangement, those 
of Auretiania Gosse, but are more numerous, and the 
latter is said to be highly contractile in all parts, and ap- 
pears to differ in other characters from the present foim, 
It may, however, eventually prove to be the same genus. 



Stephanactis Indica Verrill, sp. nov. 

In alcohol the base is narrower than column, the latter 
s largest in the middle, decreasing towards the summit, 
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longer than broad ; its texture firm and dense, its surfaee 
longitudinally sulcate, with rather wide ridges, which are 
croBsed by deep transverse wi-inkles due to contraction, the 
suriace closely lined by fine vertical wrinkles. Edge of 
disk exceeding the colunm and a little revolute, the upper 
surface covered by about forty I'adiating rows of short 
unequal tubercles, five or six in each row, the rows being 
alternately wider and narrower, the wider ones projecting 
beyond the outer edge more than the narrower ones, and 
terminating in a three-lobed or tridentate tubercle, the 
middle lobe being longest; upon tlie inner side of this 
are two small rounded median tubercles, followed by a 
deeply bilobed tubercle, which is succeeded by three or 
more, simple, verruciform tubercles, extending to near the 
month. The narrower I'ays terminate outwardly in a 
shorter and much smaller tubercle, with a pointed central 
lobe, the two lateral ones being scarcely developed; on 
the inside of this are two small, median, rounded tuber- 
cles, often slightly bilobed, followed by a more elevated 
bilobed tubercle, which is succeeded by three or more 
email, usually simple, rounded tubercles. Mouth in the 
alcoholic specimen much protruded and everted. Height 
of the preserved specimen .6 of an inch; diameter of 
column .4 of an inch. 

Selio Island, Gaspar Straits, February, 1854. L. M. 
Squii'ca . 

CoRYNACTis AUman, 1836. 



Column smooth, versatile in form. Disk much ex- 
panded, convex or concave, with the mouth depressed or 
elevated on a cone, according to the state of contraction. 
Tentacles more or less scattered on the disk, the outer 
ones largest, with a pedicel and an enlarged or globose 
tip. Whether more than one of these organs arise from 
the same chamber, I am, at present, unable to determine, 
but this seems probable from the figures. 

The following species, and also C. viridis of Europe, 

COMMUNICATIONS OP ESSEX MSTrrCTFB, VOL. VI. 10 AUGUST, 18H9. 
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protrudes and retracts the mouth at will, therefore the 
genus, Melactis E. and H., which was based on the prom- 
inent mouth of C. vas and O. globulosa, as figured by 
t^uoyand Gaimard, must be dropped, uuleas sustiiined by 
other characters at present unkuowu. 

CoKYNACTis AKNULATA Verrill. 

MulacMs annulata Verrill, these Proceedings, Vol. V, p. 50, PI. 1, 
flgs. 8, 8a, 1866. 

Base expanded, entire or lobed. Column smooth, at 
times short cylindrical, in full expansion usually smallest 
in the middle, gradually enlarging both to the base and 
snmmit. Disk in full expansion wider than the column, 
sometimes convex, at other times concjive. Mouth small, 
rounded, either depressed or raised on a prominent cone, 
the lips with many radiating folds. Tentacles occupying 
the outer half of the disk, the inner ones short, tubercu- 
liform, scattered, the outer ones much larger, somewhat 
elongated, the pedicel nearly as thick as the slightly en- 
larged, rounded end. Height, in expansion, .4 of an inch ; 
diameter of disk .32 of an inch. Color of column light 
rose, with a narrow ring of bright vermilion just below 
the tentacles, at tlie margin. Mouth, disk, and tentacles 
nearly white, tinged with rose. 

False Bay, Cape of Good Hope, abundant on stones 
and shells on rocky bottoms, in fifteen to twenty-five fath- 
oms, October, 1853. Dr. Wm. Stimpson. 
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AUDITIONS Ai\D COlUtliGTIOiXS. 



Since printing the eai'lier parts ot this Synopsis sev- 
eral changes in the genera have become necessary, while 
some additional specimens have been found, belonging to 
the collection, which were previously overlooked. In 
order to illustrate more fully the coral faunse of some of 
the localities visited, I have also added a few species not 
collected by the Expedition, which are new or little 
known. These are sill in the Museum of Yale College. 



ALCYONARIA. 

GOKGONIDjTL. 

LiTiGOGiA CUSPIDATA Verrill, Trans. Conn. Acad., I, 
p. 403, ^= Leptogorgia mspidata V. {Vol. IV. p. 186). 

GoEGONiA ALBICANS KolUker. — The peculiar specimen 
mentioned under L<yphogorgia palTna E. and H, (p. 187) 
proves to belong to this species. 

PlESAUEIDjE. 

EupLEXAURA Verrill, gen. nov. 

The species referred doubtfully to Flexaura friabilis 
Lamx., has spicula that differ widely from those of Plex- 
aura, and although they approach those of Plexaurella 
more nearly, they differ so much as to render it impossi- 
ble to refer the species to that genus without modifying 
its character considerably. Therefore I propose to con- 
sider it the type of a new genus. 

In external characters it resembles Plexaurella, with 
rather large, open cells. The spicula are mostly short, 
stout, blunt, warty spindles, of rather small size, with a 
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few small , simple double-spindles, and rarely, small, irreg- 
ular crosses. 

flexaura differs in having loug, acute spindles, some 
of which are usually very large, mingled with others that 
are much smaller, and small warty clubs. Flexaurdla has 
mostly rather small, warty double-spindles, mingled with 
numerous warty crosses of similar size, with central naked 



EuPLEXAUKA Capensis Verrill, sp. nov. 
PlexaurafriaUUs YerxiW, Vol. IT, i>. 186; {pars) Lamonroiix? 

This is not the P. ffiabiUs of Edw, and Haime, Duch. 
and Michelotti, KoUiker, and other modern writers, and 
may not have been known to Lamouroux, It is probable, 
however, that he confounded more than one species under 
that name, and his East Indian specimens may be this 
species. As the name is generally given to a West Indian 
Flexaura, it seems best to give a new one to this. 

Spicula small, mostly short, oval or oblong, and erowd- 
edly covered with large, very rough warts, which are 
mostly dilated and echinulate at the summits. Otliers are 
similar, but shorter, and approach the form of warty 
heads. Others approach the form of short, thick double- 
spindles, with two wreaths of large rough warts, near the 
middle, and a terminal cluster of smaller ones at each 
end. Occasionally there are compound cross-spicula, 
about as broad as long, the ends thioldy covered with 
large, very rough warts, and rather obtuse or truncated. 

The stout spicula measure ,204 millimetres by .108 mil- 
limetres ; .180 by .108; .180 by .096; .180 by .084; .168 
by .096; .156 by. 096; .144by.l08; .144 by .096. 
The stout double-spindles .156 by .108; .144 by .072; 
.132 by .096 .120 by .072. The Crosses .120 by .120; 
.144 by .108. Heads .144 by .108. 

PltlMNOIDyT:. 

The recent discovery of several genera intermediate 
between Muricea and Priinnoa {^MJcMnogorgia, .Paramu- 
Hcea, A&is, Thesea, etc.) renders it necessary to unite the 
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two groups in one family. 'The Plexau'Hd(B wouM then 
include only Plexaura, Ewiicea, FlexaureUa, and allied 
forms. 

MuBiCEA PLEXU08A VeiTiU, Amer. Jour. Science, Vol. 
45, p. 412, May, l^QS,^ Lissogorgia fiexuosa V. (Vol. 
IV, p. 187). 

The genus, Lissogorgia V., based upon the Gorgonia 
cancellata Dana, seems unnecessary, since the typical 
species proves to belong to Paramuricea KoUiker, a genns 
established at nearly the same time and based upon more 
important charactei-s. Villogorgia and Ble^havogorgia 
{pars) Duch. and Mich, appear to be other synonyms, 
but the typical species of the latter may, perhaps, form 
a distinct genns. (See American Jour. Science, Vol. 45, 
p. 413 and Vol. 46, p. 143.) 

In this Family the forms and structure of the spieula 
appear to be the safest guides to the ti'ue affinities of the 
species. In the recent very valuable and impoi-tant work* 
of Dr. Albert Kolliker, the spieula of most of the genera 
are beautifully illustrated. 

AsTEOGORGiA Verrill. 

Amei'ic.in Journal of Science, Vol. SLV, May, 1868, p. 414, 

Ccenenchyma and surface of verrucaa granulous and 
composed of rather small spindles, closely united to- 
gether, with some irregular, small, rough double-heads 
and clubs. VeiTucte prominent, eight-rayed in coutnic- 
tion, the spieula being arranged in eight groups. Tenta- 
cles often not wholly retracted, theu- bases strengthened 
by eight groups of conspicuous, fusiform spieula, similar 
to those of the ccenenchyma, airanged in V-shaped lines. 
When the tentacles are neai-ly withdrawn the basal spie- 
ula form a stellate figure at the mouth of the cell. 

AsTEOGOEGiA SINENSIS Verrill, op. cit., p. 412, = Mu- 
ricea Sinensis V. (Vol. IV, p. 187, Plate 5, figure 5, 5a.) 

The verruciB in this species form broad, low, rounded 
cones, or are nearly hemispherical. The spieula in the 

* loones Hlstiologicte, zweite Abtheilung, Leipzig, laCo. 
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bases of the tentacles are red and conspicuous, like those 
of the ccenenchyma. Spienla mostly light red with some 
grayish yellow. Longer spindles long,- often bent, grad- 
ually tapering to the ends, which are slender and acute, 
coTered over the whole length, with rough truncated pro- 
jections, which are largest in the middle and diminish 
to each end. Shorter spindles considerably stouter, with 
more crowded projections, often with one end obtuse and 
the other acute, smaller spindles slender, rather acute, 
with unequal scattered warts. IiTegular spicula fre- 
quently composed of a slender axis, naked in the middle, 
with an irregular group of four or five lai'ge, rough, some- 
what subdivided warts at each end ; others have similar 
warts scattered over the whole length ; others have large 
rough warts at one end, which gradually diminish towards 
the other end, where they are quite small, thus producing 
a somewhat club-shaped form. A few very small, simple, 
cross-shaped spicula occur. 

The longer spindles measure .420 millimetres by .090. 
millimetres; .372 by .084; .360 by. 096; .348 by .084; 
.324 by .096; .300 by .072. The stouter ones .288 by 
.084 ; .288 by .072 ; .264 by .084. The smaller ones .228 
by .084; .216 by .042; .180 by .060; .180 by .048. 
Irregular ones .144 by .072 ; .108 by .060 ; .108 by .048 ; 
.096 by .060. 

Anthogorgia Verrill, op. cit., p. 412. 

VerrucEe prominent, tubular, the summit eight-rayed in 
contraction, formed by a thin integument, in the surface of 
which, large, long, mostly bent spindles are imbedded at 
various angles, and so interlaced as to form a sort of net- 
work of spicula, with depressions between. Ccenenchyma 
thin, granulouB, filled with large, warty spicula, similar to 
those of the verruca, but usually shorter and stouter. 

Anthogorgia divarioata Verrill, op. eit., p. 412,= 
Muricea? divaricataY. (Vol. IV, p. 1%%, Plate 5, jig. 
6, 6a.) 

The enlarged figure of the verrucse (Plate 5, fig. 6a) 
does not represent the spicula properly. They should be 
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much more numerous, covering the whole surface, and 
interlaced at all angles, leaving small, often nearly squai-e 
depressions between. Spicula white, mostly long, rather 
slender, often curved spindles. The longer ones taper 
gradually towards the ends, which are not very acute ; 
they are covered on all sides with closely crowded, rather 
regular, conical warts. Some of the smaller spindles 
have the warts less crowded and more regular. The 
stouter spindles are frequently somewhat oblong in out- 
line, being of nearly uniform size to near the ends, where 
they taper abruptly ; their warts are larger, rough, often 
lobed, unequal, and closely crowded. Besides these 
there are many short, thick, irregular spicula, covered 
with very unequal, rough, irregular warts. 

The longer spindles measure .552 millimetres by .108; 
.516by.084; .504 by .072; ,492by .Oi)t); .480 by .096; 
.480by.084. The stouterspindles .540by .120; .456 by 
.144; .420 by ,096 ; .432 by .120; .324 by ,072. The 
irregular spicula .252 by .108 ; .204 by .120. 

EcHiNOMuiuOEA Verrill. 

American Jouraal of Science, Tol. 47, p. 38o, Marcli, 1869. 

This genus has been established for the following 
remarkable species, which appears to be sufficiently 
distinct from Acanthogorgia and Paramuricea, to both 
of which it is allied. It is peculiar in having the ver- 
ruca surrounded at base by numerous very long, 
stout, thorny and branched, spine-like spicula, which 
are crowded and somewhat imbricated, not -placed in 
whorls, 

ECHiNOMDEiOEA cocciNEA Verrill, 1. c, p. 285, ^ 
Acanthogorgia coccinea V. (Vol. IV, p. 188, PI. 6, lig. 
7, 7a). 

Ism^, 

Partsis lasa Verrill, Vol. IV, p. 190, 

This species occurs, also, as I am informed by Dr. Lut- 
ken, in Formosa Channel. 
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MopSELLA .Tafonica Vemll, Vol. IV, p. 190. 

Specimens of this species, from Hakodadi and Bay of 
Yeddo, recently received from Mr. W. H. Dall, differ 
somewhat from the type. 

They are more densely branched, the branches less 
divergent and often coalescent, leaviiig large irregnilar 
openings. The branches and branehlets are also stouter, 
crooked, obtuse at the ends. Verructe mostly crowded 
on the edges of the branches, often entirely covering the 
smaller branehlets but generally scattered or wanting on 
the sides of the larger branches. They are relatively 
larger, rather prominent, rcmnd, with depressed and con- 
cave summits, showing in the centre a cluster of converg- 
ent, bright yellow polyp-spicula. Cosnenchyma finely but 
roughly grannlous with small rough spicula. 

One specimen is bright lemon-yellow, the others deep 
red. 

One specimen is 2.25 inches high and 2.75 broad; 
another is 3 inches high and 1.5 broad. 'Diameter of 
larger branches at internodes .10 to .12 of an inch; of 
branehlets .06 to .08 ; length of terminal branehlets rarely 
more than .30; distance between branches usually .25 to 
.35 ; diameter of verrucEe .04 to .05. 

ALCrONIUiE. 
ALcroNiUM ? Verrill, Vol. IV, p. 191, ^Lobularia 
VerrilUi Gray ; Annals and Mag. Nat. Hist. , Series 4, 
Vol. 3, p. 121, Feb., 1869. 

This species is, as yet, known only from a small and 
imperfect specimen. Not having had an opportunity to 
examine its spicula, I am unable to refer it to its proper 
genus. It cannot belong to Lobulana sta defined by Dr. 
Gray. Sea of Ochotsk. 

Nephthtidje. 

EuNEPHTHYA Verrill, 

American Journal of Science, Vol. 47, p. 284, Mai-cli, 1869. 

This genus, established for the following species and 

E. fflomeJ'ata from Greenland, is peculiar in having the 
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ven-iicre promlmjiit and covered with rough, tbomy, eliib- 
shapad or briinched spicula, with the ends projecting from 
the aurfaoe, 

Nephtkyci has "the verriicaa covered with lojig, regular, 
01" curved, warty spindles, appressod to the surface. 

EuN"EPRTHVA. THrKsoiDES VerriU, 1. c, p. 284, = 
I^ephthija thi/rsoldea V. (Vol. IV, p. 192, PI. 6, figs. 8, 
8a, 8b). 

Spicula mostly long, thorny, club-shaped, .GOO of a 
millimstre to l.OO long, by .101) to .200 thick; and 
stontor very thorny clubs, .300 to .500 long, by .125 to 
.250 broad; and rou^h, sharp, three-pronged aplenia, 
.275 to .333 long, by'.LSO to .250 broad. The thoi-ny 
eads of these spicula project from the surface of the ver- 
rnc£e, especially towards their summits, giving it a very 
rough appkearance. 

Dr. Gray, in the work cited above, erroneously places 
this species as a synonym of VerrlUiana thi/rsoides Gray 
{Aininothea tki/rsoides Ehr.) , from which it differs widely. 

Spo>rGOOES OAuiTATA VGrHU (Vol. TV, p. 193),= 
Spoggodes capilala Gray, op. cit., p. 128. 

Sposgodes gracilis Vcrrill (1, o.), = Spoggodia gra- 
cilis Gray, op. cit., p. 128. 

The genua Spoggodia Gray (non Dana), has been sep- 
arated from the typical species, owiug to the more scat- 
tered arrangement of the polyps, "prominent from the 
sides or forming the tips of the branchlets." These char- 
acters seem to me insufficient for the establishment of a 
genus. Moreover 8. giganteaY. (Vol. IV, p. 192) com- 
bines the characters of the two groups, having both single 
polyps scattered on the sides of the branchlets and others 
clustered at the ends and surrounded by large, spine- 
like spicula. 

According to the generally accepted rules of orthog- 

COMMOKIOATIONS Off B88BX INSTITUTE, VOL. VI. 11 SEPTEMBEK, 18G9. 
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rnpby, the name of this genus sbonld be 8pofigodes (or 
Sponffodia) not Spoggodes, or Bpoggodia.* 



Telesto ramiculosa Vorrill (Vol, IV, p. 194),= 
Telesco ramuhsa Griiy, op, cit., p. 22. 

Telesto? kodosa Verrill (1. c), = Telescellu nodom 
Gray, op. cit., p. 22. 

Dr. Gray has proposed for this doubtful species the 
Bubgenys, Telescella, based on its peculiar mode of branch- 
ing. This appears quite unnecessary, especially until the 
species is better known. 

A microscopic examination of one of the original speci- 
mens recently received from the Museum of Comparative 
Zoology shows that, in all probability, it does not belong 
to the Alcyoiiaria, since there are no spicula .whatever. 
When treated with caustic potash the tubes are seen to 
consist of an amorphous membranous basis, with various 
foreign substances — minute grains of sand, Foraminiferie, 
Diatoms, etc., — imbedded in it, tlie annulations of the 
tubes being thicker ritlges of the amoi-phous material, 
which is insoluble, or nearly so, in caustic potash. In 
some parts there are minute, nearly spherical, nucleated 
cells, either scattered, or closely grouped in a single layer. 

The condition of the specimens does not admit a reli- 
able determination of their nature. They may be tubes 
of some annelid, or small crustacean, since many genera 
of Amphipods, like Cerapug, make similar tubes. 

There appears to be no sufficient reason, for Dr. Gray's 
change in the spelling of this generic name. 

* .See Section 14 of the Kiiles of Zoological nomenclature adopttrt 
by the British Association, 18li6 ; also reprinted in the Amoiican Jonr- 
naJ of Science, July, 1869. 
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Madrbporidje. 

Madrepoka HICROPIITHALMA VtlTill, Sp. IIOV. 

Corallutn immerously divided, somewhat arborescent, 
the branches siilipiunate, spreading mostly in one plane, 
proliferous towards the ends, covered with small, unequal, 
tubular corallites, which have very small, circular, regu- 
larly stellate cells, surrounded by thickened borders. 

The main trujik gives off branches subpinnatisly on two 
sides, which diverge rapidly and are usually leas than a 
quarter of an inch apart. A few smaller branches also 
rise from the front and back sides of the trunk and main 
branches, which do not couform to the common plane of 
the other branches ; the secondary branches and branch- 
lets arise somewhat irregularly from tlie larger branches, 
varying from .12 to an inch or more apart below, but 
becoming crowded and strongly divergent near the ends. 
The l)rituches and branchlets taper rapidly to the tips, 
which are subacute and terminated by a small, slightly 
prolonged terminal corallite, of quite porous but tirm text- 
ure, rounded at tip and perforated by a very small cell, 
which is regularly stellate with six primary septa that 
meet at the centre and other rudimentary septa of the 
second cycle between them. Lateral corallites very un- 
equal in size and elevation, diverging at an angle of 
about 4^5°, tubular, somewhat tapering, truncated a little 
obliquely at summit and rounded, the border of the cell 
considerably thickened, especially on the outside, the text- 
ure firm but very porous and spongiform, the surface 
evenly echinulate, not costate. The cells are very small, 
regularly stellate, with six, well-developed, equal septa, 
which nearly meet at the centre. Ccenenchyma firm, 
finely echinulate. 

Height 4.25 inches ; breadth 6 ; diameter of larger 
branches .45; of terminal branchlets .25 to .30; length 
of the latter .50 to .75 ; length of terminal corallites .10; 
diameter .08 to .10 ; diameter of cell .02 ; length of lat- 
eral corallites .02 to .15, the average about .10 ; diame- 
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ter .02 to .07, average about .OG ; diameter of largest 
cells aliout .015. 

Loo Choo Islands. Eev. S. "VV. Williams, 
This species is allied to M./ormosa Daiia; M. iracM- 
ala Danii ; M. laxa Ljim. ; and M. gracilis Edw. and 
Haime, l)ut ditfers from all in having mneh smaller cells, 
as well as in its mode of brauching. The first has lon- 
ger, more slender and aente, and scarcely proliferous 
branches, with much longer and more slender corallites, 
which are more nearly eqiial and not crowded nor thick- 
ened, with nmch larger cells. The surface is more 
porous and more coarsely granulous. M. bracJtiala has 
much stouter and less subdivided branches, with muth 
longer corallites, which are crowded, Ices unequal, and 
obliqi!e!y Iruncaitd at siin.mil, with oval and laige tells. 
M, laxa diifcrs in its mode of bi-anching and larger ver- 
ruf;£e and cells. M. f/vocilis has nariforni comllites. 

M. arbiiKcula reseniblca it somewhat in mode of branch- 
ing, but has stouter branches and much larger cells and 
coralIit<?s, and its (-urfftce is coartely poicusHiid scabious, 
costate on the corallites. 

MoxTirORA EXESA Verrill, sp. nov. 

Montipomfoliosa? (Vol. V, p. 25), noH Edw. and Havnie. 

Since describing this coral I have been able to exam- 
ine a lai'ge and tine specimen of Al. foliosa and must 
regard it as a dii^tinct. though allied, species. 

This resembles it in the character of the lower surface, 
and probably, also, in its mode of growth, but differs in 
having on the upper side much coaser, thicker, and 
round-topped papilbe, most of which are united more or 
leas into groups, crests, and long ridges, which are united 
1))' tliiu cross ridges, so as to form very unequal and irreg- 
ular deep pits over the whole surface, which give it a 
rough, eroded and excavated appearance. The cells are 
inconspicuous, very small (scai'cely.,0:J inch), and situ- 
ated at the bottom of the pits and often am<nig isolated 
papilliB, They hiive six lai'ger si'|>ta alteniiiting with six 
very rudiniuLtary oues. The external surface is very 
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porous and spongy, not papillose, and covered with more 
distinct and larger eella (about .03 inch), which are sur- 
rounded by a tliickened, roughly spiiiulose and porous 
border, somewhat elevated above the general surface. 
They are juimei-ous but irregularly scattered, and have 
twelve diatiuct septa, six of which arc larger. 
Gaapai- Straits. 

MONTIPORA POLIOSA Edw. and Hainie. 

Madrepoi-a foHosa Pallas, ITCS (non Ellis and Solandur, 17afi, mo 
Esper, Tab. LVIII B, lig. 1, 2. 1797). 

FoHtea rosacm Lamarck, 1816 (flora Lamonronx, Plate 52). 

Muiitiporafoti'isaEdw.&Tid Haime,Corall., Vol.3, p, 213 (nonPorites 
foUi/sa Ehr., nee Manopora foUoaa Dana), 

A specimeD of this species, in the Museum of Yale 
College, consists of a large cluster of very broad, ihin, 
convolute, uuequal fronds, which are arranged somewhat 
like the petals of a half-blown rose, but are somewhat 
irregular in form and position. There are three fronds 
between the centre and the outside on nearly all parts. 
The spaces between the fronds at the summit, vary from 
2 to 3.5 inches. Some of .the fronds are 20 inches 
broad, and over 12 wide. The entire height of the coral 
is 14 inches; diameter 18. The fronds are thin through- 
out, scarcely exceeding .25 of an inch in any part, and 
usually about .12 at one or two inches from the margin, 
which is much thinner and translucent. Texture very 
porous, rather fragile. On the outside the surface for an 
inch or more from the margin is nearly destitute of cells 
and not papillose, but crossed by irregular and very 
unequal, distant, vortical ridges. Below this the cells 
gradually become more numerous and crowded, and the 
surface more uneven. The cells are between .02 and .03 
of an inch in diameter, slightly elevated, and surrounded 
by small, rounded, rough papillae, and with similar minute 
papillse between. Septa small, six distinct. On the inner 
surface the cells are of about the same size, but are sur- 
roimded by much higher, very slejider, rough papiJIee, 
while siniiliir but shorter papillce are thickly crowded 
over the whole surface between the cells. Towards the 
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mnrgin the piipillce form longitudinal rows, or iiarroi\' 
crests. Scptii twelve ; six larger, altoniating wiUi very 
small ones. 

( ?) Ceylon. Rev. G. A. Apthorp. 

This line species has been so often confounded with sev- 
eral others that are similar in form or mode of growth, 
that it seems useful to add the above particulars from a 
specimen that appears to agree with the typical form 
disrihs:.! by Pallas, and also by Edwards and Halme. 
The Montipora grandifoUa of Dana, of which the origi- 
nal specimen is before me, is very closely allied to this 
and may be only a variety of it. The character of the 
upper surface is identical in neai-ly all respects, but the 
lower surface has more numerous cells, whieh extend to 
the margin, or nearly so, and are somewhat more promi- 
nent and a little larger, with the septa more developed, 
the primary ones a little thickened, alternating with six 
narrower secondaries. The texture appears tirmer and 
the surfa,ce less rough and scarcely papillose, even around 
the cells. 

The species described as Porities foliosa by Ehrenberg, 
and afterwards adopted by Dana, a.ppeiirs from the de- 
scription to be quite distinct. 

Montipora lichenoides, Verrili, sp. nov. 

Corallum encrusting below, explanate above, rising into 
irregular, thin, more or less contorted, plicate or crispate 
fronds. Near the margin the fronds are about .05 of an 
inch thick, the exterior for about an inch from the margin 
is covered with irregular vertical ridges or plicati<)ns, with 
small scattered papilliform processes, which become more 
numerous and larger below, where they frequently unite 
into larger compound papillae, between which are smaller 
rouuded ones thickly scattered over the surface. The 
cells are very small, about .01 of an inch, and are irregu- 
larly scattered among the smaller papiLte, on the bases 
of the larger ones, or .elevated among the summits of the 
compoimd ones; towards the margin they are remotely 
scattered over the surface and wholly immersed. Septa 
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twelve, six ■well developed and a little tWckened, alter- 
nating with six very narrow ones. The upper surface of 
the frond is covered, on the lower part, with very unequal, 
densely crowded, slender, ronnd-topped papillEe, which 
are mostly united in irregular clusters ; towards the upper 
part of the fronds tho papillce stand in vertical rows or 
clusters, which near the margin unite and form thin, ele- 
vated costfe or crests, the edges of which ai-e divided more 
or less into thin and compressed, or round and slender 
papillae, which have rounded summits, suleated sides, and 
a minutely roughened surface. The cells of the upper 
side are not numerous, distantly scattered among the 
papilla and between the crests, quite small and inconspic- 
uous, but hirger than those of the lower surface ; diameter 
about .02 of an inch. Their septa ai'e well developed, as 
iu those of the lower side. 

The only specimen seen is ahout four inches in breadth 
and the same in height, the free portions of the frond 
rising about two inches. It encrusts the branches of a 
dead Madrepora. 

Loo Choo Islands. Rev. S. W. Williams. Museum of 
Yale College. 

This species is allied to M. foliosa, M. exesa, M. grand- 
ifolia. The cells are, however, much smaller than in 
either of those species, especially upon the lower side, 
and its texture is more iirm and solid, while its lower siu-- 
face is more papillose. Its upper surface is quite unlike 
any except M, exesa, but even that species has the 
papillee more regular and the surface more distinctly 
divided into ai-eolations by the elevations, ' while the 
papillffi themselves are much shorter, tliieker, more obtuse, 
and more completely united. 

jVIontipoka patula Yerrill, sp. nov. 

Corallum thin, partially explanate, attached and en- 
crusting at the centre, the edges free and nearly hori- 
zontal for a width of four inches or more. The coral- 
lum at half an inch from the edge is .15 of an inch thick ; 
at 3 inches, .30; texture very porous but tolerably firm. 
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The lower surface ia- destitute of papilliform prO' 
and nearly even, composed of a very porous spongiform 
tissue, roughened with minute sharp points. The cells 
are very small (.01 inch), regular, wholly immersed, sur- 
rounded by a etrole of small spinules, thickly scattered 
over the surface, except towards tlie edge where they 
are genemlly more distant and often larger, usually with 
twelve very small, rudimeiitaiy septa. Upper surface 
very porous, somewhat undulated, a little uneven, thickly 
covered with small, unequal, prominent, round-topped 
papillse, which have a very open spongiform texture, their 
surface covered with rough projections. Sometimes these 
papilla are less developed and appear like small rounded 
clusters of spongy trabiculfe, which project a!! over the 
surface and are lacerately divided. Cells thickly scat- 
tered over the surface, each usually surrounded by a clus- 
ter of four or five of the larger papilltB, considerably 
larger than those of the lower side (about .03 of an 
inch), with six quite distinct septa, which extend about 
one-fourth across the cells. Towards the central pai'ts 
of the coral the cells are generally somewhat larger and 
hnve twelve septa, six very narrow ones of the second 
cycle alternating with the six larger primary ones. 

Close to the edge the papilla sometimes form radiating 
rows, or unite into short, thin ridges. The largest pa- 
pilliB are scarcely .02 of an inch in diameter, and about 
.04 in height. 

Hawaiian Islands. Museum of Yale College. Numer- 
ous specimens are also in the iMuseum of Comparative 
Zoology, which were collected by Mr. A. Garret. 

This species appeai-s to grow in broad horizontal fronds, 
having an undulated surface, and attached or encrusting 
in the central parts, the edges becoming free. In the 
character of the upper sui-face it resembles somewhat M. 
grandifolia Dana, and M. expansa Dana, but has a much 
more porous texture and thicker and rounder papillte, 
but both the latter species have a very different lower 
surface, with prominent cells, which are three or four 
times broader, and their fronds are thinner and firmer. 
The even, nearly smooth lower surface, with minute punc- 
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tiform cells, is quite unlike that of most other known 
species. 

TuRBiNAKiA DioHOTOMA Vcrrill, sp. nov. 

Corallum lai'ge, dichotomously branched. Branches 
stout, subcylindrical, otten flattened at the end, covered 
with large, somewhat prominent corallites, which open 
upward and are uniformly scattered on all sides of the 
branches, but become crowded and unequal at the ends, 
where many small corallites are seen among the latter 
ones, from which they appear to rise by interstitial or 
extramarginal budding. The lateral cells are about a 
quarter of an inch broad, shallow, nearly circular, and 
arranged in five or six, irregular, vertical or somewhat 
spiral rows, those in the same row mostly from .3 to .4 
of an inch apart, while those of adjacent rows are often 
less than their own diameter apart. The cells are ele- 
vated on low, broad eminences, which spread at their 
bases and are so closely appressed to the sides of the 
branches that the cells open obliquely upwards. Ccenen- 
chyma roughened with papilliform and small spinous pro- 
cesses, intermingled with others which are of various 
irregular forms, otlen crest-like, or variously convoluted, 
narrow ridges. Among the interstices of these are nu- 
merous irregular pores, which are lai^er than Jn most other 
species. Septa in four cycles, usually, in the larger cells, 
with some rudiments of the fifth cycle, the number vary- 
ing from fifty to sixty ; those of the first two cycles nearly 
equal, about one fourth as wide as the cell, the inner 
border perpendicular or a little concave, the summit 
obliquely truncated, not exsert, the upper end joining the 
margin and becoming confused with the irregular, spi- 
nose processes of the ccenenchyma, which cover the exte- 
rior of the corallites and form the border of the cells. 
Septa of the third cycle about one quarter narrower ; 
those of the fourth and fifth cycles very narrow and often 
rudimentary, alternating with the wide ones of the pre- 
ceding cycles. Columella broad, occupying about half 
the breadth of the cells, its surface convex, formed by 
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numerous small, rough, convoluted, and intricately united 
trabiculte, with small, irregular openings among them, 
the free ends of rough papillifonn processes foi-ming the 
surface. Color of the unbleached coral dark brownish 
black. Diameter of the terminal branches 1 to 1.25 
inches; diameter of lateral cells .20 to .25 ; depth .08 
to .10. The terminal cells are mostly smaller and rela- 
tively much deeper. 

Locality unknown, most probably Benin or Loo Choo 
Islands, Dr. Wru. Stimpson. 

POCILLIPORID^. 

Observations upon the polyps have shown that this 
family has the structure of the Madreporaria, and no 
affinity with MiUepondm and similar Hydroid comls.* 
The twelve well-developed and regular septa, seen in 
such species as J*, elongata, P. steUata, P. pUcata, etc., 
also give ample evidence of their intimate relations to 
the true Polyps, and are inconsistent with Hydroid struc- 
ture. Occasionally a cell divides by fissiparity, and in 
that ease has twenty-four septa just before division. The 
transverse plates have a concentric structure and. are often 
seen incomplete, with a round or oval opening through the 
centre. It appears worthy of separation from Favositidm 
on account of the imperforate walls, abundant cceneu- 
chyma and other characters. 

PooiLLiPOEA GBAOiLis Vorrill, sp. nov. 

Corallum csespitose, low, and densely branched, the 
branches slender round, rarely with intervals of a quarter 
of an inch between the branchlets. The branches and 
branchlets are dichotomous and diverge at acute angles. 
The terminal branchlets are rarely a quarter of an inch 
long, about .08 of an inch in diameter, with obtuse or 
rounded tips. Cells shallow, ,03 of an inch in diameter, 
or a little less, with a small, prominent columella, and 

• On the Affinities of the Tabulate Corals, by A. E, Verrill, Proc. 
of the American Association for Advancement of Science, 1867, p. 1*8. 
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twelve very narrow, rudimentary septa, six of which can 
usually be traced across the bottom of the cell to the 
columella. Spaces between the cells usually less than 
their diameter. Surface of the coenenchyma covered with 
very small, scattered, rough points. Color of unbleached 
coral light brownish yellow. Height 2.5 inches ; breadth 
about the same ; diameter of the main branches .25 of an 
inch. 

Loo Choo Islands. Dr. Wm. Stlmpson. 

This species is allied to _P. cosspitosa Dana, from the 
Sandwich Islands, but the latter has larger cells, which 
are much more closely crowded near the ends of the 
branchlets, leaving only a thin wall between, therefore 
becoming polygonal, and the columella is not distinct. 
The terminal branchlets are also more angular and 
pointed, more irregular, and have the cells opening 
obliquely upward. P. bulbosa Lam. has much longer 
and stouter branches, which are less subdivided and 
more angular at the ends. Its cells are still larger and 
towards the ends of the branches they ai'e oblong-polyg- 
onal, with only thin walls between them, and open 
obliquely upward. 

PooiLLiPORA c^spiTOSA Dana. 
FocilloporairBvicorni8{pars)'Da.a&; Edw. and Hainie(iion Lamarck). 

The Museum of Yale College possesses a large and fine 



series of this species from the Hawaiian Islands, collected 
by Mr. Horace Mann, and also several of the original 
specimens described by Prof. Dana. One specimen from 
the U. S. Exploring Expedition, labelled P. brevicomis 
by Dana, differs from the ordinary form in having the 
branches shorter and thicker, with the branchlets shorter 
and more crowded upon their enlarged ends, thus pro- 
dnciug a thicker and lower clump than usual. But in the 
series there are various intermediate forms between this 
and those with long branches and slender spreading 
branclilots. Like most specimens of this species from the 
Hawaiian Islands, it has the large, flat, open bulbs made 
among its branches by Sarpalocarcinus marsiipiaUs Stimp- 
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son,* which renders it probable that this specimen was 
from that locality. I am not awai'e that _?. hrevicornis has 
been attributed to those Islands by any other author, and 
hence infer that the species does not really occur there, 
since it was not in the extensive series of PocilliporEe col- 
lected by Messrs. H. Mann and W. T. Brigham, nor the 
large collection made by Mr. A. Garret at the same place 
for the Museum of Comparatiye Zoology. 

PociLLiPOBA BKEViCiORins Lamarck. 



Two specimens from Ceylon, collected by Rev, Gr. A. 
Apthorp, are in the Museum of Yale College. These are 
the original Ceylon specimens described by Dana. They 
agree well with the later description by Edwards and 
Haime, and appear, therefore, to represent the typical 
form of this species. They are also quite distinct from 
the specimen referred to the last species, with which they 
were probably not directly compared by Prof, Dana, 
since that specimen was not sent here until long after his 
work Was published. 

This species differs from P. ctespiiosa in its branches, 
which are much more equal and regular in length and 
size, and rise more nearly parallel, leaving more uniform 
spaces between, and are also longer and less subdivided, 
the branchlets taking the form of ascending, elongated, 
sometimes proliferous verrucas, which are often appressed 
on the sides, but are shorter and crowded on the summits 
of the branches. The cells are larger and much more 
crowded on the sides of the branches, seldom becoming 
circular. The septa are rudimentary, and the columella 
usually wanting, the cells on the sides of the branches 
being usually shallow, with a nearly flat bottom. 

* Tor an account of this singular parasite, see the Anierican Jour- 
nal of Science, Vol. i4, p. 12G, 1867. I have noticed a similar parasite 
on P. elongata Dana, Itom Ceylon, near the top of one of its very 
thick branches, but never among the thick-branched Poeillipores of 
the Hawaiian Islands. 
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The texture is leas firm, and the coral is more cellular 
aud lighter than in P. cmspitosa. 

One specimen has a bulb similar to those made by 
Barpalocarcinus marsupialis, but belonging, probably, to 
another species of the same genus, since it differs consid- 
erably in form. The aperture is closed, except a few 
small openings aboye. A similar bulb occurs on P. elovr- 
gata Dana, from Ceylon, 

PociLLiPOEA DANse VerriU. 

Focaiopora favosa (pars) Daua, Zooph., p. 528, Plate oO, flg. 1 (noii 
Ehr.; Edw, and Haime). 

PodUopora Daaai Verrill, Bulletin Mus. Comp. Zoology, p. 59, 1884. 

Under the name of P. favosa, Prof. Dana included 
specimens both from the Feejees and Hawaiian Islands. 
A careful examination of his original specimens, and com- 
parisons with large series more recently collected, have 
convinced me that the specimens from these two locali- 
ties really belong to distinct species, both of which 
appear to difl'er from the typical specimens described by 
Ehrenberg from the Bed Sea. The Feejee species may 
be distinguished by the following characters. 

Branches moderately stout, variable both in size and 
length, quite irregular, the ends usually enlarged, often 
compressed and lobed, the summits very cellular, usually 
with subobsolete vemicae, but the younger branches 
often terminated by prominent ones. Sides of the branch- 
es with rather large, prominent, obtuse, irregularly scat- 
tered verructe, which rise obliquely and are scarcely 
appressed. Coeneuchyma compact, with very fine spin- 
lule-Iite grains evenly scattered over the surface. Lat- 
eral cells between the verructe rather small, circular, with 
the septa and columella scarcely distinct, though in some 
cells near the base twelve very narrow septa are visible. 
Texture rather firm, 

Feejee Islands. ■ J.D.Dana. TJ. S. Expl. Expedition. 

PoorLMPORA ASPBEA Verrill, sp. nov. 
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Corallam branching much as in the preceding, forming 
dense hemispherical clumps, often more than a foot in 
diameter ; often having a rather rough and ragged appear- 
ance, owing to irregularity of the branches and promi- 
nence of the verrucee. Branches very variable in different 
examples, and often even in the same specimen; some- 
times quite slender and not more than half an inch iu 
breadth and varying in length from one to four inches, 
strongly compressed at the ends, or even tapering; more 
commonly much and irregularly subdivided, the ends 
enlarged and variously lobed, and often conspicuously 
verrucose at summit ; sometimes the branches are stouter, 
less subdivided, compressed, one to two inches in breadth, 
three to six thick and three to five long, some with the 
ends verrucose, others scarcely so. The lateral verrucse 
are generally distant, irregular, often elongated, rising 
very obliquely, or more or less appressed to the surfaee ; 
in other cases small, but little prominent, or even sub- 
obsolete, especially below. Cells large, those at the 
summit much crowded, deep, separated by thin walls ; the 
lateral ones mostly circular, not distant, usually with a 
prominent columella and twelve distinct septa, one oi 
which is wider and joins the columella. Ccenenchyma 
between the lateral cells not very abundant, the surface 
thickly covered with very rough, coarse, spinulose grains, 

The largest specimens are more than a foot in diameter. 

Hawaiian Islands. Horace Mann ; W. T. Brigham ; 
J. D. Dana. 

Vab. Lata Verrill. 

FocUlopOTa plicata (pal's) Dana, loc. cit. 

One specimen (referred to JP. plicata by Dana) has 
the branches stouter, .3 to .5 of an inch thick, and one to 
three inches or more broad, variously plicate, with the 
summits lobed and mostly naked, the smaller ones often 
verrucose, but in the characters of the lateral verrucse and 
cells it scarcely differs from the large specimens of the 
ordinary variety. The lateral cells, however, generally 
have the septa less developed, and the surface between 
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them is not so strongly spiiiulosc. But some of the outer 
branches have the stellate cells and rough surface of the 
ordinary form. The lateral verrucse are rather distant, 
not very prominent, very oblique and somewhat appressed 
to the surface. The naked ends of the branches are cov- 
ered with large, crowded, deep cells, separated by thin 
walla. The summits of the branches are separated by 
quite regular intervals, .3 to .4 of an inch broad. The 
specimen is about twelve inches broad and six high. 

Hawaiian Islands. Eev. Mr. Baldwin, Museum of Yale 
College. 

PooiLT.iPOEA LiGULATA Dana. 

Zoopliytcs, p. 531, pl.^50, tig. 2, 2a; Edw. antl Huime, Corall., Ill, 

The two original specimens, described by Prof. Dana, 
are in the Museum of Yale College, 

In mode of branching and form of the verrucas, they 
resemble some forms of P. aspera, tliough the branches 
ai'e more regular and unusually divergent and distant, 
The longer branches are much compressed, thin and 
mostly dilated at the ends, .4 of an inch to 1.5 broad, 
and .3 to .4 thick. The larger branches have very cellu- 
lar, naked summits ; some of the younger branches are 
strongly ven-ucose at the end. The lateral verructe are 
well developed, not crowded, ascending, and mostly par- 
tially appressed to the surface. The lateral cells are 
rather distant, quite small, neatly 'stellate with twelve 
well-developed septa, one of which joins the small, 
prominent columella. The coenenehyma is firm, between 
the cells covered with small, spinule-like grains. The 
specimens are about six inches high and bi'oad, 

Hawaiian Islands, Eev. Mr. Baldwin. 

This species is evidently closely allied to .P. aspera, 
from which it differs chiefly in its smaller and more dis- 
tant cells,, more fully developed septa, and the finer 
gi'anulation of the ccenencliyma. With a larger series of 
specimens it might, perhaps, be possible to unite the two, 
but as yet I have obsei-ved no inteiTuediate forms. 
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PooiLLiPOHA PiiCATA Dana. 

FocUlopora plicata (pars) Dana, Zoiiph,, p. 534, pi. 60, fig. 7, 7ii to 

A comparison of the original specimens shows that the 
typical form from the Feejees is quite different from the 
Hawaiian specimen described above (P. aspera, var. 
lata), although so similar in its branches and mode of 
growth that, without a direct comparison, especially of the 
cells, they would naturally be confounded, as was done 
by Prof. Dana. In this species the coral is very porous, 
and the cells are but little filled up below by solid matter, 
so that the transverse plates are often distinct through the 
whole length. The lateral cells are well sepai'ated, circu- 
lar, i-ather lai'ge, stellate, having twelve unusually well 
developed septa and a small columella. The coenen- 
cliyma between the cells is evenly covered with small 
spinules,' much less rough than in J*, aspera. The 
verrucEe are also more appreased and less numerous, 

Feejee Islands. J. D. Dana. U. S. Expl. Expedi- 
tion. 

This species may best be distinguished from P. aspera, 
var. lata by the more distant cells, more highly developed 
septa, the finer and more even granulation of the surface, 
and the more porous texture. 

P0CILT.IPORA FEONDOSA VerriU, sp. nov. 

Corallnm light and unusually porous, forming hemi- 
spherical clumps, consisting of numerous elongated, iri'eg- 
ular, often crooked, compressed, frond-like branches, 
with expanded and variously lobed and plicate ends. 
The branches are from .3 of an inch to 1.5 broad, and .3 
to .5 thick, except at the summits, which are scarcely .25. 
The verrucse are nearly obsolete, both upon the sides and 
ends of the branches, being represented upon the lateral 
surfaces only by distant and slightly elevated, irregular 
prominences and low ridges, which are often wholly 
wanting. Cells large and deep, rather crowded, the 
spaces between seldom equal to half their diameter even 
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low down on the sides of the branches. Septa twelve, 
quite distinct, though narrow, one of them joining the 
columella, which is usually distinct, but low down in the 
cell ; surface of etenenehyma rough, thickly covered with 
rather coarse spinules. 

Hawaiian Islands. W. T, Brigham. 

This species is nearly allied to P. aspera by the struc- 
ture of the cells and surface of the cojnenehyma, but is 
remarkable for its peculiar frond-like branches, destitute 
of distinct vernicffl. It is possible, however, that it may 
eventually prove to be only an extreme variety of that 
species. P. infonnis Dana differs in its irregular mode 
of growth and in the'absence or rudimentary condition 
of the septa. 

PociLLiPOKA NOBILIS VerriU. 

Pocillopora verru608a (^para) Dana, Zoopli., p. 529. Plate 50. fig. 3, 
3a, 1846 (non Lamarck; Bdw. and Haime). 
FociUopora nobilis'V erelW, Bulletin Mua. Comp. Zoology, p. 59, 1864. 

Corallum firm and dense, forming large round-topped 
or hemispherical clumps, often a foot or even eighteen 
inches in diameter. Branches nearly equal in length, 
separated by regular intervals of .4 to ,5 of an inch, 
elongated, often nearly round, .6 to .75 of an inch in 
diameter, regnlarly forking and not enlarged at the ob- 
tusely rounded ends ; in other cases, even in the same 
specimen, dilated at the ends to a breadth of two or 
three inches and more or less plicated. Summits of the 
branches generally strongly vemicose, the vermcEe simi- 
lar to those of the sides, but usually smaller and more 
crowded. Lateral verrucse very numerous, rather 
crowded, the intervals being usually less than their di- 
ameter, small, regular, spreading obliquely, or even stand- 
ing at right angles to the surface, tapering and somewhat 
rounded at the end, but angular and containing but few, 
quite large cells. Between the verrucse the cells are 
rather large, numerous, usually less than half their own 
diameter apart. Septa but little developed, very naiTOW, 
usually indistinct, or wholly obsolete. Columella very 
small or wanting. Surface of the coenenchyma regularly 

COMMUNICATIONS m ESSEX INSTITtlTE, VOL. VJ. 13 NOV-, 18f!9. 
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covered with rather small spinuliform grannies. Color 
of the unbleached coral deep yellowish broivn. 

Hawaiian Islands. J. D. Dana; Rev. Mr. Baldwin; 
A. Garret; Horace Mann; W. T. Brigham. 

Var. TUBEROSA. 

One specimen, which I refer with doubt to P. nobilis, 
is peculiar in having much larger and more prominent 
lateral verructe, which are rounded and often swollen at 
the end, or even obovate. Towards the base the verructe 
are less prominent and even hemispherical. The ends of 
the branches are. enlarged, often lobed, and thickly 
covered with prominent vermes. The lateral cells are of 
medium size, not crowded, with the septa and columella 
but little developed. Surface between the cells closely 
granule uB. 

Hawaiian Islands. W. T. Brigham. 

A species closely allied to P. nobilis occurs at Zanzibar, 
6f which there is but one broken specimen in the Museum 
of Yale College, Its mode of growth and form of 
branches and verructe are the same, but it has smaller 
and less crowded cells, and the surface is much less gran- 
iilous, with finer grains. The septa and columella are 
little developed, except in some of the cells near the 
base, where they become more distinct. 

PociLLiPOKA MjEANDEINA Dana, 
Zoopli., p. 533, Plate 50, fig. 6, 6a, eb, 1846. 

The original specimen of this species is in the Museum 
of Yale College. It is closely allied to f. nobilis, but 
has mostly broad,, plicated and convoluted, short, frond- 
like branches, with neai-ly naked summits. The verrucfe 
are rather small and closely crowded. The cells are 
somewhat smaller than is usual in P. nobilis, and the 
aepta are in general very narrow, or scarcely apparent. 
The surface is iinoly granulous. Its resemblance to P. 
nobilis is so great as to suggest the possibility that it 
may be only an extreme variety of that species, 

Hawaiian Islands. Rev, Mr, Baldwin, 
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POOILMPOIIA ELONGATA Daim. 
Zoophytes, p. 531, Plate 69, flg. 4, ib, 1846, 

The original speeimen of this fine species is also in the 
Museum of Tale College. It consists of very long, 
stout, furcate, rounded branches, about an inch in diame- 
ter, and often six inches or more long. The ends are 
obtuse, generally not much dilated, the longer ones with- 
out terminal verruos, the shorter ones with prominent 
ones. The lateral verrucas are quite regularly scattered 
throughout, usually at distances greater than their diame- 
ter, prominent snb-conical, rounded, often stauding nearly 
at right angles to the surface. The cells are neatly 
stellate, not large, well separated below, towards tlie ends 
of the branches becoming polygonal, separated often by 
a slight sulcus and a single row of spinules, and appear- 
ing sunken below the surface. The twelve septa ai-e well 
developed, the six primaries often wider and thicker than 
the secondaries. The spaces between the septa are 
usually somewhat filled up and the edge of the cells is 
enlarged or excavate, giving them a sunken appearance. 
The collumella is small, but prominent and acute, often 
wanting. Surface of the coenenchyma rough, with rather 
large, sharp, conical, spinule-like granules, which are 
evenly scattered, not crowded. Texture rather porous, 
the cells but little filled up below, and often show the 
transverse plates throughout. The whole height of the 
coral is about fifteen inches. 

Ceylon. Rev. G. A. Apthorp. 

PociLLiPOBA CAPiTATA VcrriU. 

Bulletin Mns. Comp. Zoology, p. 60, 18e4. 

Socorro Isles ; Acapulco ; La Paz; Pearl Islands, Pan- 



Var. P0R08A, nov. 

Corallum forming large rounded clumps, twelve to fif- 
teen inches in diameter, with more or less elongated, sub- 
parallel, angular branches, which are from .25 to .75 of 
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an inch in diameter, abd one to thrco long, often flattened 
and truncate at the end. Verructe large and prominent, 
ascending, the upper ones appressed, wholly obsolete on 
the ends of the larger branches. Lateral cells crowded, 
large and deep, with twelve to twenty-four distinct, but 
narrow and nearly equal septa, which are a little exsert 
and acute at summit. Ccenenchyma between the cells not 
abundant, often thin,' the surface finely spinnlose. Cells 
but little filled up below by solid deposits. 

Near La Paz, Gulf of California. J. Pedersen. 

POCILLIPOKA LACERA Veirill, Sp. UOV. 

Corallum forming irregular rounded clumps, six to 
eight inches in diameter and height, consisting of vari- 
ously and iiTegularly divided, crooked branches, usually 
digitately lobed, or lacerately divided, at the ends. 
Eranchlets short, irregiJar, often like elongated verrucse. 
On the larger branches the verrucie are small, irregular, 
and distant. Cells rather large, rounded, not crowded ; 
sometimes with twelve to twenty-four very narrow septa, 
which are often abortive. Columella rudimentary or 
wanting. Ccenenchyma abundant, firm, the surface finely 
and evenly spinulose. 

Acajutla and Pearl Islands. F. H, Bradley. 

Seeiatopoea sp. 

A species allied to S. suhulata, represented only by a 
fragment. The branches are slender, coalescent and 
reticulated. The cells are small and in series ; borders 
scarcely pi-oniinent. 
Groper Shoal, Coral Sea. Dr. Wm. Stimpson. 

Note on QorgoniHoe. — Having recently liad an opportunity to study 
a large series of spicula, mfuiy of them prepared from authentic and 
original specimens in various European Museunis, and sent by Dr. 
Kollifcer, I have found it necessary to change the names of several 
genera and species (see Amer. Journal Science, Nov., I8G9, p. il9). 
Tie names of species described in this Synopsis, which have been 
changed, stand as follows ; — i 

Eunicella venosa TerriU = Gorijonia vmosa Val. 

H. pal'ma TerriU ^ (?. albieans K611. 

Leptogorgia, flammea Y.= Lophogorgiapalma E. and H, (non Pallas). 

Leptogorgia auspidata V. = IMgorgia cu^idaia V. 
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rOLYPS AND CORALS. 



GEOGRAPHICAL LISTS 



SPECIES ENUMERATED IN THIS SYNOPSIS. 



Madeira. 

] Comactis flagellifera E. i 

Cape of Good Hope. 



Enplexaora Capensts V. 

Leptogorgia flammea V. 

Ennicella palma V. 

Eunephthya thjrsoidea V. (False 
Bay). 

Balanophylila Capenais V. (Si- 
mon's Bay). 

PonT Jackson, Australia. 
Plesiastriea Urvlllei E. and H. | Metridium, sp. 



Halocampa Stlmpaonii V. 
Halocampa Capensis V. 
CereuB StirapsoniS V. 
Corynactis annulata V. (False 
Bay). 



(Loo j Madrepora tubiciiiaria Dana. 



Ell ON Island. 



HAWAnfl.N ISI.AI 



Montipora patula V. 

Ccenopsammia Manuii V. 

Pocillipora ctespitosa Dana. 

P. aspera V. and var. lata T. 

P. ligolata Dana. 

P. froDdoaa V. 

P. nobUis T. and var. tuberosa V. 



P. informis Dana. 
P. mESandrina Dana. 
( ?) Ccclaatriea tenuis T. 
( ?) Astriea Hombronil V. 
I T) Astrtea mdis V. 
Leptftstrtea stellulata V. 
Cypbastreea ocellina E. and H. 
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Spongodes gracilis V. 
Telesto (?) nodosa V. 
Madrepora targida V. 
Madrepora microphthalma V. 
Montipora porltlformis V. 
Montipoia lichenoides V. 
(?) Porites tennis V. 
Psammocora parylstella V. 
DendrophyUia CeciUiana E. and H. \ 
PocilUpora gracilis V. , 



Loo Ciioo Islands. 

Plesiastrsea indnrata V. 
Galaxeaftisclcularis (?) Oken. 



Fangla papulosa "V 
Pavonia complanata V. 
Stephanos eris lamellosa V. 
Zoantins, sp. 
Zoanthus, sp. 
Palythoa, sp. 
Sagartia (?) Napeusis T. 



BONiN Islands. 



Tabipora rabeola (?) Q. and G. 
Madrepora pnmila V. 
Montipora rigida V. 
Eupliyllia unduiata V. 
Oeriaothus Stimpsonli V. 
Parauthea minuta V. 



Phellia (Parapliellia) inequalis 
Phellla, sp. 
Sagartia, sp. 
Amphiactis orlentalis V. 
Discoatoma fungiforme T. 



Madrepora teres V. 

Madrepora prolixa V. 

( ?) Madrepora striata V. 

Choo?). 
( ?) Pavonia foliosaT. (Loo Cli( 



OufilMA. 

Dlaseris ptilcheOa V. 

Pile Ilia davata V. 
Loo Plellia, ap. 

Cerens, sp. 
o ?) . Sagartia nigropnnctata V. 



East Indies and Ceylon. 



Madrepora nobllis Dana. (Gaspar 
Straits). 

Montipora exesa y. (Gaspar Str.). 

Montipora fbliosa E. aad H. (Cey- 
lon?). 

Pocillipora elongata Dana. (Cey- 
lon). 



PocilUpora breyicornis Lam. (Cey- 
lon). 

Heterocyatlms alteruata V. (Gas- 
par Straits), 

Stephanoseris snlcataV. (Ceylon), 

Stephanactis ludica T. (Gaspar 
Straits). 



Hong Konq and China S 



Pteromorpha expansa V. 

Virgalaria pnsilla V. 

Veretillum Stlmpsonlt T. (H. K. 

and China Sea). 
Kophobelemnon clavatum V. 
Mnrioea flexuosa V. 
Astrogorgla Sinensis V. 
Aiithogorgia divaricata "V. 
Behinomurlcea coccinea V. 
Jnncella levis V. 
Parlsls laxa V. (H. K. aad For- 



Alcyonium 

Nephthya 

Lat.). 



Spongodes gigantea T. 
Spongodes capitata V, 
Antlielia lineata St. 
Telesto ramlculosa V. 
Sarcodictyon, sp, 
Madrepora tnmida V. 
Porites, ap. 
Turbinaria Sinensis V. 
Dendrophyllia gracilis E. and H. 
Pa«liypaammta valida V. 
Gonlastrsea aspera V. 
Cceloria Sinensis E. and H. 
Astrfea ordinata V. 
Prionastftea Chinensis V. 
Paracyathus porcellina V. 
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Cerianthus oriental is V. 
Halocampa brevicornis V. 
Actinia? ttmida T. 
Paianthea arraata V. 
Aniinona«tis ruljricollum V. 
Pliellla collaris V. 
Cerens Sinensis V. 



Sagartia Pagui-i V. (23° N. Lat,). 
Sagai'tia liueata V. 
Cancrlsocia expansa Stimpson. 
Bonodes inomata T. 
Physacti/i multicolor T. 
Anthoplenra Stimpsonii V. 
Homactis rnpieola V. 



Japas and North China Ska 



Stephanoseris Japonica V. (Kag. 

Bay). 
Edwardaia cretata V. (Kag. Bay). 
Sagartia radiata V. (Kag. Bay). 
Bunodes Japonica V, (Hak. Bay). 
Urticlna cocclnea V. Qiag. Bay). 
Anthoplenra, sp. (Simoda), 



Mop sella Japonica V. 
Sarcophytum agaricum V. (Kag. 

Bay). 
Madreporaarbuscula?Dana.(Kag. 

Bay). 
Enpaaimnia Stirapaoniana T. (25 

Mhoms). 
Ctenactis, sp. (young). 

OoHOTSK Sea. 
Veretillnm baculatum V. (25 I Alcyoninm? (Lobiilaria Verrilli 
flithoms). I Gray). 

EitHBiNG'a Stkaits and AECric Ameimca. 
I Pliellia arctica V. (Ar 
I Urticiiia crasslcornis Eiir. 

PuGET Sound a 



Panama, Lower Caiipoknia and Gui.i'. 
Leioptilam undalatum V. (Gulf). 1 Pocillipora capltata V. 
Leptogorgia cnspidata V. (Cape var. porosa V. 

St. Lucas). P. lacera V. (Panama). 

Allopora CaJlfomlca V. I 

West Indies. 
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VEHKH-L, STNOrSTS OF POLYPS AKD CORALS. 



rsxii^x.ji.n^Ji.'X'ioz^r oif zplates. 



PLATE 1 . 

Figure I. Edwakdsia ciditata Stiuipson, much oiilargod ; 1 a, one 
of the tentacles, stowing arraugcment of color-bands. 

Fignre 2. Phbllia COllaeis Verrill, natural size; 2a, one of tiie 
tentacles enlarged. 

Flyure 3. Phellia clavata Verrill, natural size; 3«, one of the 
inner tentacles enlarged ; 3 6, one of the outer tentacles, showing the 
arrangement of colors. 

Figure 4. Physactis multicolor Verrill, natural size; ic, profile 
view of moutli and two of the tentacles. 

Figure 6. Bunodes inobnata Verrill, view of the disk from above; 
4(1, one of the outer tentacles ; 4 6, one of the inner ones. 

Figure 6. TJeticina coccinea Tei-rill, natural size. 

Figure 7. DisoosTOMA ii-unghtokme Verrill, natural size. 



PLATE 2 . 

Figure 1. Canomsocia bxpansa Stimpson, natural size in its normal 
position on the carapax of Dorlppe ; 1 a, enlarged view of the mouth 
and part of the disk and tentacles, as seen ftoni above. 

Figure 2. SAGAKTii nigkopunctata Ven-iU, natural size ; 2 a, view 
of the disk and tentacles ftom above, natural size; a, the long, ocid 
tentacle in the plane of the longer asls of the mouth ; 2 6, one of the 
shorter tentacles, enlarged; 2c, one of the longer inner tentacles. 

Figure 3. Cbkeus StNENSie Verrill, natural size. 

Figure i. Sagaktia ( ?) Napbnsis, VerriU, natural size ; 4 a, a tenta- 
cle much enlarged. 
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MANN, FLORA OP THE HAWAIIAN ISLANDS. 



V. Flora of the Hawaiian Islands. 
Br Horace Mann. 



1. PAPAYA Toum, [Milikana Hei.] 

Genus (which, with another, forms the small tribe of Fapayacece) 
witli unisexual flowers, differiag from the rest of the order In that the 
flowers are destitute of a crown, the stamens distinct and in 2 series, 
inserted on the throat of tlie corolla; tlie ovary sometimes spuriously 
5-eelled; and the species being smaU trees with milky juice. Mala 
flowers : Calyz small, 5-toothed. Corolla hypogynous, ilinnel-shaped, 
limb 6-lohed. The 5 stamens opposite the corolla lobes sessile, tie 6 
alternate ones with 9hort filaments. Female flowers ; Calys as in the 
mal P tal 5 lln a -obi ng erect, deciduous. Style very short; 
tli*ma dltdradatl Slbdor simple. Fruit baccate, 1-celled, 
with a fl m Ind I Ipy n 1 —Soft-wooded trees, with palmately 
many lid ly tl 1 ves, in terminal clnsters. Peduncles 

ax 11 rj th n 1 m y fl wered, racemed or corymbed, the fe- 

1 f wfl w d 

1. Papaya vulgaris, D G. {Enum. No. 147.) A small tree, usaally 
with a simple erect trunk, but sometimes branching; the trunk be- 
coming hollow with age and containing a large quantity of fluid. 
Leaves clustered at the summit of the trunk or branches, petioled, 1" 
more or less, in diameter, palmately many-lobed. Flowers white or 
whitish. Trult large, orange-yellow, edible. 

Mucti plsnted and non run wild In man}' places. Commonly caUed Papai/a, Pa<cpaa 

OmiB XXXT. CUCUEBITACiE. 

Tender or succulent herbs, climbing by tendrils ; with alternate, 
palmately veined, or lobed, rough leaves, and montecions (in all our 
species) or dl<ecious flowers. Calyx of i or 5 (rarely 6) sepals, united 
into a tube, and in the fertile flowers Mherent to tie ovary. Petals 
as many as sepals, commonly more or less united Into a monopetalous 
corolla, wliich coheres with the calyx. Stamens 5 or 3, or rather two 
and a half, i. e. two with 2-celled anthers, and one with a I-celled an- 
ther, inserted into the base of tlio corolla or calyx, either distinct or 

COMMUNICATIONS ESSEX INSTITUTE, VOL. VI. li iFeb., 1371. 
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variously nnlted by thei* filaments, and long, sinuous or contorted an- 
tlers. Ovary l-e-celled; the thick and fleshy placents often flUing 
tie cells, or diverging before ox after reaching the axis, and carried 
hack so as to reach the walls of the pericarp, sometimes manifestly 
parietal ; the dissepiments often disappearing during its growth, some- 
times only one-ovuled trota the top ; stigmas thick, dilated or fringed- 
iFruit (pepo) usually fleshy, with a hard rind, sometimes membranons. 
Seeds mostly flat, with no albumen. Embryo straight; cotyledons 
folia«eoua. 

The species GacttriOa pepo, the PampMn, Wlnter-aqiiasli, *o.; C. maxima. Hie 



1. JLAGEWAEIA Ser. [Ipu.] 
Flowers solitary. Male flowers long peduncled. Calyx-tube cam- 
panulate or funnel-shaped, with 5 lanceolate or subnlate, sprea^llng 
lobes. Petals 5, free, spreading, obcordate or obovate, retuse, muoro- 
nate. Stamens inserted on the calyx-tube, the filaments free ; anthers 
slightly cohering, the cells tortuons. Ovary wanting. Female flowers 
short peduncled. Calyx and corolla as in the male. Stamens, none. 
Ovary oblong, ovoid, or cylindrical, with 8 placentse; style short, 
thick, with 8 two-lobed stigmas ; ovules indefinite, horizontal. Fruit 
of various shapes, woody, indehtscent, with a soggy meat. Seeds 
compressed, margined. — Climbing or trailing pubescent herbs, with 
ovate- or reniform-cordate, or nearly orbicular, large, dentate leaves, 
the petioles with two glands near the apes. Tendrils bifld. Flowers 
large, white, 

Speolea 1, native of tropfool Asia and Aftioa, cultivated tliroughout the tropics. 
1. Lagesahw. vuLfiAnis Ser. (Enum. JVo. 140.) 

2. CUCUEBITA Linn. [Ipu.] 
Flowers solitary. Male flowers : Caljs-tube campanalate, 5-lobed. 
Corolla campanulate, 5-cleft. Stamens 3, inserted on the base of the 
ealys; filaments free; anthers linear, compacted in a head, the elon- 
gated cells flesuose. Ovary wanting. Female flowers r Calyx and 
coi'olla as in the male. Rudiments of stamens 3, Ovary oblong, with 
£6 ; style short, with 8 two-lobed or two cleft stigmas ; ovules 
;, horizontal. Fruit fleshy, usually with a rind, indehiscent. 
Seeds ovate or oblong, flat. — Herbs with annua! or perennial roots, 
cordate and lobed large leaves, 2-many-cleft tendrils, and large yel- 
low flowers. The fruit often gigantic. 

A amall genus, native nf tropical regions. 

1. C. MAXIMA Duck. (Enum. A'o. 141.) Stems long, spreading, or 
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climbing by means of tendrils. LeaTea cordate, roughened, or hispid 
petioles. Calyx-tube obovate, constricted la tlie tliroat. Fruit glo- 
bose, large, yellow or greenish or reddish. 



3. SIOTOS Linn. [Paltmu.] 

Male flowers raeemed or corymbed. Calyx-tube very broadly cam - 
pannlate, with 5 small teetii, or entire. Corolla rotate, 6-parted, the 
segments triang^ular- ovate and whole confluent with the caljs. Sta- 
mens conflnent by the base of their filaments in a short column; an- 
thers 2-5, sessile at the apex of the column, connate in a head or 
more or less free, the cell curved or very flexuose. Ovary wanting,. 
Female flowers usually in the same raceme as the male, at the apex of 
a more or less elongated peduncle, rarely solitary. Calyx above the 
ovary and corolla as In the male. Stamens none. Ovary ovate or sub- 
ulate, sometimes long-beaked, setose or aculeate, or rareiy smooth,. 1- 
celled ; style short, with 3 stigmas ; ovule one, hanging from the apex 
of the cell. Fruit leathery or somewhat woody, angled. Seed with a 
membranaceous testa. — Glabrous or pubescent-scabrous, climbing or. 
prostrate herbs, with angled, lobed, or cleft membranous leaves; 3- 
cleft tendrils, minute flowers, and small fruit. — The Hawaliaii species 
belong to the section or 

Subgenus Sicvocahya. Fruit ovate-pyramidal or oblong, 4-.C- 
(rarely 3-), angled, unai'med, and more or less beaked; the pericarp 
much thickened. Anther^ 2-6, contorted and adnate at their bases; 
the connective narrow. 

HawWlan Islinds. 

Leaves lobed, cordatfi al Hie base, Male flowers 1 ot 2 lines \a 

diameler S. purfijicai^Kis. 

Leaves bnrely lobad, Male panfclea umbellate ot a long pedun- 
cle ; flowers 5 lines in fllameler when expanded S. macrophi/Uaa, . 

Leaves bavelj- or yorj- deeply lobed. Msia panleiea long pednn- 

Leavesiilspid of papillose,3C9broue, eepeclall; beneath, small. Flowers 

1. S. (Sicvocarya) pachycarptjs MookandArn. (_Envm. No. liS.y 
Steins slender, angled, nearly glabrous, sometimes with glandular- 
tipped hairs. Leaves membranaceous, 3'- 6' in diameter, rounded and 
cordate-angled, 3- 7-lobed, the terminal lobe the longest; thr margin 
of the leaf remotely denticulate, the lower snrface somewhat papil- 
lose-scabrous ; petioles 1' - 2' long. Male flowers small, a line or two 
in diameter. In racemose, simple or compoundly branched panicles. 
Female flowers numerous in a small head at the summit of the pedun- 
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cle. Fruit ovate-pjralnidal, several usually ripening in the head, 
closely sessile, 5"-7" long, 5-6-anglcd, polated with a slender beak. 



3. S. (Sicyocabta) MACaopHYLLUS Gray, (Snum. JVo. 143.) Stem 
stroagly angled, pubescent or quite glabrous. Leaves rounded-cor- 
date, slightly or more deeply 3 - E-!obed, often large, 3' - 10' in diam- 
eter, membranaceous, glabrons or softly puberulent underneath, not 
scabious, the margin sharply toothed with short callons-tlpped teeth; 
petioles 8' long. Male pauleles umbellate at the summit of a long and 
slender peduncle (5' - 7' long) glandalar-puberulent as are the flower 
buds, on pedicels 4"-6" long, which are often fascicled. The peri- 
anth becoming 6" in diameter when expanded. Female flowers clus- 
tered at the summit of a short peduncle. Fruit ovate, 6-6-augled, 
nearly glabrous, conspicnously beaked. 

Forests or UaunA Kea, Hanali. 

3. S. (Sictocarya) cucumerinus Oray. (Eitum. No. 144.) Stem 
strongly angled, glabrous. Leaves broadly cordate, or sometimes 
almost kidney- shaped, undivided and scarcely lobed 3i'-6i' In diam- 
eter, glabrous, membranaceous, the margin sharply denticulate. Male 
flowers in a three -branched racemose panicle on a short or long (3'-4') 
peduncle, the perianth E-cleft to the middle, about i" broad when ex- 
panded. Female flowers on the summit of a shorter peduncle; the 
ripe ovaries a few together at the snnunit of the peduncle, sessile, 
oblong an inch long, B - e-angled but not sharply so, and with a long 
beak which oBen breaks oft'. One variety presents leaves which are 
eliohtly lobed, and another variety leaves which are palmately 3-Iobed, 
nc'iilv to the base, the lobes being again more or less lobed, and all 
sharply toothed, and sometimes scabrous. 



4. S, (Sictocarya) micuocarpus S. Mann. {Enum. No. 166.) 
Stem strongly angled, glabrous. Leaves papillose-scabrous above, 
hispid below, on slender petioles of more than their own length, l'-2i' 
in diameter, angled, deeply cordate at the base, thin membranaceous. 
Male panicles three-branched, on slender peduncles exceeding the 
leaves in length, flowers vei-y small. Female flowers 30-40 in a head 
on a peduncle only 3" or 4" long; the fruits 2" long, sessile, and 
crowded, several angled by mutual pressure, short-beaked. 

Ordek XXXVI. BEGONIACEiE. 

Succulent herbs or under shrubs, with scattered or two-ranked, or 
rarely somewhat verticillate entire, iobed, or digltately-paited, intequl- 
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laterol leaves, with 2 free, usna,lly caducous stipules, aiiQ axillary, 
peduncled, brncted cymes, beadDg one or botli sexes of flowers, 
Flowers mon<Bcious, aajmmetrtcal, white, red or yellow, and very 
showy. Male flowers : Perianth segments 2 or more, the exterior 
usually 2, aepaloid, opposite, valvate, the interior petaioid, imbricated, 
or none. Stamens indefinite ; fllaraents free or connate. Ovary want- 
ing. Temale flowers ; Perianth segments 3-6, rarely more, variously 
disposed. Ovary more or less inferior, 1 -many-celled, but usually 
3-celled and 3- angled. Styles 2-5, more or less joined, usually 2- cleft. 
Ovules very numerous. Fruit capsular or berry-like. Seeds minute, 
with thin or no albumen. 






1. HILLEBRAWDIA Oliver. 
Male fiowers : Sepals ii, nearly equal, broadly ovate, acute. Petals 
5, alternate with the sepals, small, spathulate, and hooded. Stamens 
indefinite, ft^e. Female flowers ; Calyx tube hemispherical, wingless, 
iidnat* to the ovary, with a 6-lobed limb. Petals as in male flowers. 
Stamens represented by numerous minute stipitate perigynons glands. 
Ovary open at the free apes, imperfectly 5-celled, with five bilamellar 
placentfe, projecting into the ceils ; styles 5, opposite the calyx-lobes, 
2-cleft. Capsule membranaceous, wingless, dehiscing by a broad 
openingat the top between the styles. — A branched, hairy, succulent 
herb, with oblique-cordate-rotund irregularly 5-9-lobed sharply ser- 
rate petloled leaves, and many bracted, peduncled cymes, bearing both 
sexes of flowers. 



Orcer XXXVII. UMBELLITEE^. 

Herbs, with hollow stems, and alternate, dissected leaves, with the 
petioles sheathing or dilated at the base. Flowers in simple or mostly 
compound umbels, which are occasionally contracted into a kind of 
head. Calyx entirely coherent with the surface of the dlcarpellary 
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ovary; Its limb reduced' to & mere border, or to 5 small teetli. Petals 
E, valvate In iestivation, insertedj with the 5 stamens, on a disk which 
crowns tlie ovary ; their points inftexed. Styles 3 ; their bases often 
united and thickened, forming a stylopodlum. Prult dry, a eremocarp, 
consisting of 2 united carpels, at maturity separable from each other, 
and often from a slender axis (carpophore), into two achenia, or merl- 
carps : the face by which these cohere is called the commissure : they 
are marked with a definite number of rifts (jaga), which are sometimes 
produced into wings : tte intervening spaces (intervals), as well as 
the commiasure, sometimes contain canals or receptacles of volatile oil, 
called «iMiE. Embryo minute, in harci or corneous albumen. 

Aqnatia lierb, wttli peltate or slileld-ehnpBIl leares, 1, HvdbocOtyij:. 

Bristles of tlietcultliooked! leaves polmately-lobed or paited. 3, SiTtlcOLIi, 
FruiC not bristly S, Vi£NlCDJ.(nu. 

1, HYDEOCOTTLE Tourn. [Foe, Pohi.] 

Calyx-teeth obsolete. Fruit flattened laterally, orbicular or shield- 
shaped, the carpels 5-rlbhed, two of the ribs enlarged and often form- 
ing a thickened mai^in; oil tubes none. — Low and smooth marsh 
perennials, with slender stems creeping or rooting in the mod, and 
round shield-shaped or kidney-form leaves. Flowers small, white, in 
simple umbels or clusters, which are either single or proliferous. 

A oonBiaerablo genna, diepei^sed oser tlia greater part of the globe. 

1. H. INTERHUPTA Muhli. (^Enum. No, H9.) Leaves peltate in the 
middle, orbicular crenate; peduncles about the length of the leaves, 
bearing clusters of few and sessile flowers Interruptedly along its 
length ; ftuit broader than long, notched at the base. 

2. SAWICTJLA. 

Calyx teeth manifest, persistent. Prult globular; the cai-pels 
not separating spontaneously, rlbless, thickly clotlied with hooked 
prickles, each with 5 oil-tabes. — Perennial herbs, with palraately- 
lobed or parted leaves, those i^om the root long petloleci. Umbels 
irregular or compound, the flowers capitate in tlie umbellets, perfect, 
and with staminate ones intermixed. Involucre and invoiucels few- 
leaved. 

A smaU genua, moetlf ftiaod la id'ortli TempersM regions. 

1. S. Sandwicbnsib Gray. (Enwn. No. 160.) Root l\islforia, (i'-lO' 
long. Stem 1°-S° high, angular glabrous, as is the whole plant. 
Leaves roundish, 2' in diameter, palmately 3-6-parted or almost 
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divided; tie cuneate segments 2-3-cleft and incised, sometimes 
B-oleft. Tlie lobes oblong, or of the upper leaves, lanceolate or 
oblong-linear, very sharply and incisely serrate, wltli bristle-pointed 
teeth; theiippermost leaves sessile; Involncres two-leaved. Umbels 
of 3-6 rays which are longer than the involncels. Umbellets 34" in 
diameter, exceeding the oblong-lanceolate and entire divisions of the 
involucel, globular, densely many-flowered, IPIowers yellow, the 
male flowers short pedicelled and exterior ; the female flowers sessile ; 
their filiform styles exserted and recurved. Fruit ovate, 3" long, 
echinate throughout with long and stout hooked prickles. 



3. FCENICULUM Adane. 
Calyx teeth obsolete. Petals entire. Fruit oblong, somewhat 
cyhndrical ; the caipels rounded on the back ; the 5 primary ribs thick 
and prominent, and the oil-tubes under the intervening ftuTows. ~ 
Biennial or perennial glabrous herbs, with pinnately decompound 
leaves, the segments linear; compound umbels with no involucres 
and yellowish flowers. 

FotNicui/UM VULGAEB' GkHu. Stocli perennial. Stems erect, 
branched, 2° -3° or more high. Leaves 3 or 4 times pinnate, with 
very narrow linear or subulate segments. Umbels of 15, 20 or more 
rays. Fruit about 3 lines long, the oU-tubes very conspicuous. 

4. DAUCTTS Linn. 
Calyx e-toothoil. Corolla irregular. Pruit ovoid or oblong; the 
carpels scarcely flattened on the hack, with 6 primary slender bristly 
rlbSj two of them on the inner face, also with i equal and more or less 
winged secondary ones, each bearing a single, row of slender bristly 
prickles: an oil-tube under each of these ribs. — Biennials, with 
finely 3-3-pinnate or pionatifid leaves, cleft involucres, and concave 
umbels, dense in fruit. 

Dauous pusillus Mickx. (JEnum No. 161.) Annual : stem rough 
with reflexed hairs; leaves twice pinnate, with the divisions linear. 
Umbels long-peduncle d. Bristles of the fruit barbed. 

HigblandB of Hnw^i, probably Intcoduoea.Hatiye In the ^vsirapBrtsofNurtli America. 

BBtlierea on tbe moHDteins of Kaaal, by the NBturalists of the Urdtf a Stales Soutb Paoiflo 
Esplotliig Expedition. 
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NOTE. 

After a delay of about two years we find that it will be 
impossible to complete Mr. Mann's "Flora of the Ha- 
waiian Islands " in this volume, as we anticipated doing 
at the time of the decease of our lamented friend. We 
are tlierefore obliged to close the "Flora" at the end of 
the Umbelliferse. 

While regretting that the work is not to appear in a 
complete form in the " Communications of the Institute," 
we have the satisfaction of announcing that the Govern- 
ment of .the Hawaiian Islands, appreciating Mr. Mann's 
labors in developing the Flora of the kingdom, have 
made an appropriation for the publication of the com- 
pleted work with illustrations. At Mr. Mann's death 
the manuscript of the monopetalous orders was nearly 
ready for the press. This was placed in the hands of 
William T. Brigham, Esq., Mr. Mann's companion in 
Hawaiian Explorations, who has since nearly completed 
the phsenogamoua portion of the Flora. — Editor. 

(112) 
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VI. JVbles on the Birds of Minnesota. 
By T. Maktin Tkippe. 

The following notes on the Birds of Minnesota were talien during 
the past year (1870) while the author was engaged In various railroad 
sarveys in that State. They do not profess to contain a complete !lst 
of the avi-fkuna of that region; Indeed, probably not more than 
three-flftha of the species are mentioned, — and are merely the result 
of such fects as came under ray observation while at work in the field. 

The district embraced extends between Ottcr-tail Lake and Lake 
Mllie Lacs. The period of observation was between April and 
December. 

Although four hundred miles further north, most of the migratory 
species arrive in this region nearly as early as they do in the vicinity 
of New Tork. The Robin, Blnebird, and others that migrate on the 
appearance of spring, appear, it is true, some weeks later; but the 
great mass of birds, the Warblers, Flycatchers, Thrushes, etc., arrive 
nearly or quite as early. The season, indeed, is quite as far advanced 
here by the 10th ofMay, as tt is in the neighborhood of New York. 

The nomenclature is from Audubon's Synopsis. 

1. Cathartea aura. Abundant; breeds. The Turkey Buzzard usu- 
ally selects the hollow, prostrate trunk of a large tree for its nest. I 
found young birds scarcely fledged as late as the 29th of July. There 
are usually two youTig; occasionally but one. This bird is capable 
of withstanding considerable cold. I saw it on the 24th of October, 
and again on the Sth of Becember. 

2. Buteo boTealis. Not common. 

8. B. layopus. Seen a few times in the fall. 

*. MiliaSttta leueocephalua. Rather common, especially In winter. 

6. Pandion ImliaUus. I saw but a single pair of these birds. They 
had fixed their nest in the top of a tall, dead pine on the banks of the 
Mississippi ; and at that date, June 30th, the young were jnst hatched. 

6. Nauclertts fiireaCus. Rather common, especially in the Immedi- 
ate vicinity of the Mississippi. It arrives early In June, and remains 
all saramer. I saw this bird 30 miles north of Mllie Lac, — lat. 47=. 

7. Faleo peregrtnus. Seen a few times in antumn. 

8. F. spareerius. Common ; breeds. Found hatching in May. 

9. OftvMW cyaneus. Common; breeds. 

10. Ulula Tengmalmii? This, or a very similar species, was not un- 
usual in the spruce and hemlock woods. 

COMMUNICATIONS ESSEX INSTITUTE, VOL. VI. 15 Feb., 1871. 
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114 TRIPPE, 

11. Ss/rnivm nebulosuiii. Not abundant. 

12. Bubo Virginianm. Not commoQ. 

18. Caprimulgus vociferiis. Very abundant. It arrives in the first 
week of May, and. was seen as late as the 21st of September. 

li. Oltordeiles Virgtnianus. Abundant. Arrives about the middle of 
May, and leaves towards the close of Augast. 

16. Chtetura pelasgia. Not com mo □. 

16. Mirundo purpurea. Uncommon. 

17. JI. bioolor. Seen in great numbers in May, ne;ir the Leaf Elver, 
but not observed elsewhere. 

18. H. ripaiia. Very common. 

19. Muscicapa tpranitus. Very abundaut. Arrives in the middle 
of May. 

30. Tijrannula minima? Abundant. Possibly an allied species, 
though I thiii& not. I saw also anottier species of Tyrannula which 
I took to be 

21. T. flaittventrls, though I might have been wrong. It was not 

22. MvAcicapa virens. Common, especially near tlie Mississippi. 

23. M. ruttcUla. Seen once or twice In May. 

24. Sglvicola coronata. Abundant. It appears towards the close of 
April, remaining for two or three weeks, then passing north. It re- 
appears in the latter part of August, on its southward migration. 

25. S. Pennsylvanica. Kather rare; breeds. 

26. S.pinua? Not common; breeds. 

27. S. (estiva. Bare. 

28. S. petechia. Abundant in the early part of May; goes ftu'thor 
north to breed. 

29. S.viTens. Common; breeds. 

30. S. Americana. Rare. Scon only towards the latter part of 
August. 

81. S. Canadensis. Not common; breeds, 

32. Trichas Marilandica. Abundant. Appears In the middle of Mny. 

S3. T. Philadelphia. Abundant; breeds. The Mourning Warbler 
haunts the edges of tamarack swamps, and the damp thickets that 
adjoin them. I made frequent search for its nest, bnt was not fortu- 
nate enough to find it, though I repeatedly saw the old birds feeding 
the young In the latter part of June acd early in July. They are similar 
in their habits to the Maryland Yellow-throat, but are not so exclu- 
sively devoted to thickets and underbrush, frequently ascending to 
the tops of the tamaracks, for which they show a great predilection. 
The Mourning Warbler has a very agreeable song, very similar to 
aiat of the Water Thrush, Seiurus Nbvceboracensis. 

34. MniotiUa varia. Common. 
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B5. Certhia fatiiiUaris. Not very coinmon; breeds in the tamarack 
ps. A nest found May9tli, contained six eggs on wiilcli the bird 
had just began to set. They were white with a very faint tinge of 
buff, and sprinkled wltb small spots of reddish brown, which are 
most numerous towards the larger end. 

S(S. Troglodytes Bewickil. Common ; breeds. I fonnd a nest with 
seven young just hatched, on the 8d of July. The song of this bird 
is very similar to that of the Honse Wren, while in its habits it re- 
sembles the Winter Wren 

37. T. cedon. Possibly the preceding species was mistaken for this. 
The different Wrens ate so sImLlar in coloi «ind general appearance 
that it is very difficult to dlstlnguiah them except by close examLna- 

88. T.hyemalis Not common, breeds 

89. T.palusUis Abundant, brteds If not this species, one that 
agrees very closely with it in notes, habits and general appearance. 

40. T. stellaris. Abnndant; breeds. 

il. Farus atricapiUus. Abundant. 

42. Segulus satrapus. Uncommon ; does not breed. 

i8. S. ealettduliis. Uncommon ; does not breed. 

H. Sialta tialis. Abundant. The Bluebird breeds In great numbers 
in the Interminable pine barrens and tamarack windfalls that extend 
over the greater portion of the nortliern lialf of Minnesota. 

*5. Orpheus n^fus. Common. 

46. Turdiia migratorius. Eather common. It frequents the pine 
barrens, where it finds ample facilities for nesting. It avoids the 
tamarack regions. 

47. T. mustelinns. Common. The cool, damp woods adjoining the 
tamarack marshes, are a favorite resort of this and 6ther species of 
Thrushes. 

48. T. WUsonii. Common; breeds. 

49. T. S^minsonU. Eather rare. Does not breed. 
BO. T. soUtarius. Common. Does not breed. 

61. Seiunts auroeapilltis. Common. 

62. Aiitkus Liidovlcianus. Common, appearing by the first of Sep- 
tember. 

B3. Alauda alpestris. Common. 

64. Flectrophanes Lapponicas. Abnndant. The Lapland Longspnr 
arrives about the middle of September, and remains until December, 
when it moves further south. Its place being supplied by the Snow 
Banting. During the depths of winter and early spring it is very 
numerous in Southern Iowa, where the Snow Bunting is compara- 
tively rare. The Longspnr remains until the middle of May, and very 
probably breeds within the State. 
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65. F. nivalis. Abundaut. Arrives iu the latter part of November 
and remains till May. 

66 Eraberi-a graminea Abundant breeding in great mimiDers in 
th p b n 

57 E ei I C an n f qa nt mil tuatt n -with th 

p lln 

6S E C } ns Tst j m I lywt t 

t m 1 ab d nt n S tl I w b f h tt 

du i g th t w th N t b I J c n 

59. IfiplKsa kyemahs. Common; breeds. The Snowbird usnally nests 
in the pines, or on a brashy hillside. The nest is placed on tlie ground, 
and is very artfully concealed. The young are able to fly by the middle 
of June. The Snowbird goes further sonth in winter; very few re- 
main, even In Southern Iowa, during the most inclement season. 

60. AmmodrcmiKs paluBtria. Common. 

61. Linaria minor. Very abundant. The Lesser Eedpoll appears 
tu vast numbers, abont the middle of October, and remains during the 
entire winter, proceeding northward, however, some weeks before the 
Snow Buntings and Longspurs. In its habits, it very strongly resem- 
bles the Yellowbird; its notes, too, are very similar, and on their 
llrst arrival, the males may sometimes be heard singing tlie same 
pleasing song that the Yellowbird sings in May or June. 

62. L. pinus. Observed in great numbers in the fall. Migrates 
south in winter. 

63. Garditelie tHsHs. Uncommon. 

64. FHngUia Uiaca. Uncommon. A. few seen in spring and fiill. 

66. F. melodia. Abundant. The Song Sparrow breeds in great 
numbers in the brush prairies and along the river valleys, but avoids 
the pine and tamarach regions. Like the Robin, Bluebird and Chip- 
ping Sparrow, it is a far shyer and wilder bird here than in the set- 
tled parts of the country. 

66. F. Fennsj/lvanica. Abundant. Breeds in the tamarack swamps 
and windfells. 

67. F. leucophrys. Common near the Leaf Elver, where it breeds. 

68. Plpilo erytkrophihaimiis. Common. 

69. Erythroepixa purpurea. Abundant in fall ; not seen during sum- 

70. Gorythus enucleator. Appears about the middle of November, 
and remains throughout the winter, feeding on the buds and seeds of 
the alder, birch, etc., as well as of the weeds that abound on the 
prairies. As with the Redpoll and Snow Bunting, there is a much 
larger proportion of old birds than there is In the flocks that visit the 
vicinity of New York, though the adult males are still far outnum- 
bered by the females and young. 
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71. Loxia cumirostra. Very abundant; breeds. I never saw it out 
or the pineries. 

72. Ooocolioras Ludovicianue. Ratlier & 

73. Fgranga rubra. Common. 

74. Boliehonyx orjiztvoru». Not 
7B. MolotJtnis pecorls. Bare. 

78. Agelasus xaathoeepkalus. Seen rarely, and only in spring. 

77. A. phiEniteus. Not- very common. 

78. Icterus Baltlmoren»ts. Rather common. Its favorite haunts are 
among the tall Norway pines. Arrives about the middle ©f May. 

79. Qaiscalus versicolor. Abnndant; breeds. 

80. Q.,fermglneus. Very abnndant as far weat as the Red River. 
It disappears about the middle of May, and returns in September. 

81. Stumella neglecta. CommoD on all the prairies. Whether this 
bird is really distinct fi;om 5^. Ludovidanus seems to be rather doubt- 
ful. The notes of the Western Lark are certainly widely different 
from the Eastern; and this difference appears to be the main distin- 
guishing point between them. In Southern Iowa both varieties are 
to be found; and a series of careful observations satisfled me, that, 
while jS. neglecta rarely utters the ordinary whistle of S. Ludoviciana, 
the latter, in turn, though inliabltlug the same fields with the former, 
never gives utterance to its peculiar warble. Here, the S. neglecta 
alone is to be found, and I have never heard it whistle in the manner 
of the Eastern bird. 

82. Comas Americanus. Common. None remain during winter. 
In Southern Iowa it is quite common at that time. 

83. Garruliis criBtatns. Common. Resident. 

84. G. Canadensis. Common; breeds. In summer it haunts the 
dense gloomy tamarack and spruce swamps, where it breeds. Al- 
though it is so abundant, I could not find its nest; but I have rea- 
son to believe it bailds in the tops of the thickest spruce and ilr trees. 

85. Laiiius borealis. Common In spring and full. 

86. Ficeo so (tonus. Not very common; breeds. 

87. V. Hhvcehoracensis. Not common. 

88. V. oUvaceus. Uncommon. 

89. V. Jttivi/ronsf Rare. 

90. V. gilvm? Possibly V. PhiladelpMcus. 

91. Bombyoilla Garolinensis. Abundant. 

92. Sltla OaroUnensts, Abundant; breeds. 

93. S. Ganoilensis. Abundant. Less so, in 

94. TrorkUua colubrts. Rather c 

95. Alcedo alcyon. Abnndant. 
96; Ptctta pileattts. 
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97. F.villosus. Abundant; resident. 

9S. F. pubescens. Less abundant than tte preceding. 

99. F. areticys? Not common! breeds. 

100. P. erythrocepMlui. Abundant. I was mnch sntpilsed to find 
tbat the Bed-bellied Woodpecker, P. CaroUnua, does not Inhabit this 
region. Daring winter it is exceedingly abundant in Soalberu Iowa, 
from wlilcli section great numbers migrate on the approach of spring. 
I had supposed that it crossed over the prairies of Iowa and the 
sontUem part of Minnesota, and passed Che breeding season iQ the 
woods of the northern part of the latter State. I found this to be a 
mistake, however, as I did not see a single indtvidnal during the 
whole year. 

101. F. auratus. Tery abundant. In spring, the Golden-winged 
Woodpeckers fteqaent the prairies in great numbers, venturing many 
miles ft-om the nearest timber. 

102. Goeeygita Americanua. Possibly the following species. 

103. C erylkrophthalmus. Hot common ; breeds. 

104. SctopMes migratOTla. Very abundant. 

105. Ortyx Virginiana. Tiie Quail is very abnndant in the southern 
portion of the State, and is gradually extending northward aa the 
country is settled. In the new settlements' It Is rare; beyond the 
settlements, wholly unknown. 

IDG. Tetruo umbellus. Abundant. The Rnfited Grouse in this part 
of the conntry has the rufous chestnut of the back and tail more or 
less replaced by ashy gray. In four out of five birds, there is no trace 
of red whatever on the tail, while on the back and scapniars it is 
more restricted, and not as bright as In soothern and eastern birds. 
Tills is interesting, as showing an npproacii to the Gray Ruffed Grouse, 
T. umbelloides, of the Rocky Mountain region. The Deer, Cervys 
VirginiauKs, and the Red 8q.uirrel, Sciurus Hudsonitts, are also T&t 
more gray than southern specimens. 

107. T. Canadensis. Abundant; breeds. 

lOS. T. phaaianellus. Very common. In Its habits and notes, this 
species bears a very strong resemblance to the Pinnated Grouse, 
which it replaces on the prairies of the Upper Mississippi and its 
tributaries. I never saw the Pinnated Grouse In this part of the 
State, nor could I leavn that the Sharp-tailed Grouse ever visits the 
southernmost counties, where the former species Is very abundant. 

109. ^liea Americana. .Abundant; breeds. 

110. Salltia Virginianus? Not very common; breeds. 

111. Sms Canadensis. Very common; breeds in extensive swamps. 
113. G. Americanus. I saw but few Wlilte Cranes, though 1 was 

told that they are quite common at certain seasons of the ytar, and 
that they occasionally breed here. 
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113. Okaraclrius vocifeTUS. Conimoc. 

114. T^'inga Bartramla. Abundant. 
116. ToCaitus macwlarius. Common. 

116. T. solUaH-ua. UncommoD. 

117. T. ftavipes. Common. 

118. T. vod/erus. Common. 

119. Limosa fedoa. Abnndant in spring. 

120. Seolopax Wiisonii. Rntlier common, but not observed to breed. 
It arrives in tbe latter part of April, and remains until tlie middle or 
close of October. I did not see the Woodcock, tbough the country, in 
many places, is admirably salted to its peculiar habits. 

121. JVumeiiius longiroati-i$. Seen once or twice in spring, 

122. Ardia lentiginiisa. Common; breeds. 
128. A. virescens? Bare. 

121. Ajtser Canadensia. Abundant. A few breed around the mai-shes 
and lakes. 

125. A. albifrons. Common in spring and iiill. 
136. A. hyperboreus. Common In spring and fall. 

127. G'jgnus buei-Anator. Not common. 

128. Anas boschaa. The most numerous species of Duck. The 
greater number go north to breed, bnt many remain, nesting in the 
marshes and bogs. 

129. A. acuta. Not common. 
180. A. spoiiaa. Very abundant. 

131. A. CaruUneitsis. Abundant in spring and fall, but not observed 
during the breeding season. 

132. A. diseore. Common. 

188. FaUgula rvfitorquea. Common. 
13i. £'. albeola. ■Abundant. 

135. Pelecanus Americanus. Common in spring and fa.ll. 

136. Sterna nigra? Several species of Terns and Gulls breed 
around the lakes and ponds. 

137. Colymbjis glacialis, Abnndnnt; breeds. 

133. Podic^s C'aroUnensis, Very C' 
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VII. llfoie on the Earth Worm. 
By R. T. Knight. 

I tlnd that the Earth Worms kave their holes just before dark. 
Wlien mated they appear double tlie UilKknesa aud about ten iuchea 
long. I have seen several of that length, and they are generally con- 
sidered as one worm. 

The mouth is at the anterior extremity, and Is an opening large 
enough to enable tlie worm to swallow grass clover, and to carry 
pellets of earth fully as thick as its body. It turns the moath 
down so as to resemble that of the aui'ker flsh, and it seems to use 
the apper part of the mouth as the elephant docs tlie prehensile tip 
of his trunk. 

Eecently I saw two large worms united at or near one end, both 
tails were in the ground ; the one on the ground had a concavity es- 
tencUng for several Inches on the upper side. The upper worm being 
connected at the other end, raised the forward part of the body (say 
nearly two Inches long) half an inch above this concave portion 
and drew it back, then depressing itself till it laid In the groove and 
pushed Itself forward, thus rubbing over the sensitive portion of the 
worm which was of a yellowish red color, and the groove was cov. 
ered with a garish fluid. This motion I saw repeated about ten times 
in succession. 
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VIII, jS^nopsis of tlie Primary Subdivisions of the 
Cetaceans. 

By Theodore Gill, M.A., M.D., Ph. D. 

The icterest that Is now being manifested in the Cetaceans has in- 
duced me to submit for publication, in advance of similar series for 
all the mammals, the following series of dlchotomous tables of the 
subdivisions of the order, so far as tlie suborders, families, and sub- 
fiimilles are concerned. In the compilation of these tables, I have not 
only made nse of all the material at my disposal, but have availed my- 
self of all the publications on the order as a whole, as well as on its 
varioas members. But more especially have I been indebted to the 
various publications of Professor William Henry Flower, fi'om whose 
views I have rarely ventured or found cause to dissent. 

There are probably few, if any, modern naturalists who baVe seri- 
ously studied the Cetaceans, who do not now consider those animals 
to be most nearly related to the Carnivores, or Persj. Between the 
latter and the Cetaceans of the present age, the gap does indeed appear 
to be very great, but it is bridged over, to a very considerable extent, 
by the Zeuglodonts of the Tertiary epoch, and those forms so resemble 
in some features the Pinnipeds, that the two groups have been com- 
bined by more than one naturalist — but notably by Giebel — in the 
same order. They may indeed be considered as derivatives from the 
same original stock, and from the Zeuglodont stem have probably de- 
scended, in different directions, the Toothed and Whalebone Whales. 
While the former, in some features, such as the general form of the 
skull, the teeth, etc., appear to deviate less from ordinary mammals, 
the latter,, in other respects, but especially in the development of the 
olfactory organ and of the nasal bones, depart less than they IVom 
the typical forms. It would therefore seem probable that the DeatU 
cete have become differentiated as now recognized, little or not at all 
in advance of the Mysticele, or in other words, that the latter are not 
ofiShoots from the former, but both ftom one original stock. 

A list of the genera is appended to enable the reader to understand 
the range of the groups, but no pretense to critical accuracy is made 
in its behalf, some generic names being admitted for groups which are 
scarcely of generic value, while other genera, based on extinct species, 
are omitted, chiefly on account of the doubts relative to their rela- 
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§ 1. SYNOPSIS. 

SOBOHBEnS. 

I. IntermaxiUaries expanded forwards, normally inter- 
posed between the maxillaries, and. forming the ter- 
minal as well as anterior portion of the lateral mar- 
gin of the upper jaw. Nasal apertures produced 
more or less forwards. Teeth of the intermaxilla- 
ries apparently in normal namber (3+3), conic; of 
the maxillavies, S- or 3-rooted. ZEUGLODONTIA. 

II, Intermaxillaries narrowed forwards, forming only 
the point of the lower jaw, and underlaid hy the 
maxlllaries, which form the entire lateral alveolar 
margins of the jaw. Nasal apertures f^r back, near 
the vertex. Teeth (when present) ail single rooted. 

1. Teeth persistent after birth. Upper jaw without 

baleen. Rami of lower jaw united by a symphl- 
seal suture. Oll^ctory organ rudimentary or ab- 
sent ; the nasal bones being appressed on the ftou- 
tals and overlapped distally, DENTICETE, 

2. Teeth absorbed and disappearing before birth. Up- 

per jaw provided with plates of baleen. Rami of 
lower jaw not united by suture. Olfactory organ 
distinctly developed ; the nasal bones projecting 
forwards, and free at their distal ends. MYSTICETE. 

ZEUGLOBONTIA. 

fAitllLIES. 

I. Anterior naies open forwards; nasal bones elongated. 

BASILOSAUKin^. (I.) 

n. Anterior nares open fai behind ; nasal bones short. 

CTNORCID^. (n.) 



DENTICETE. 

FAMILIES. 

A. Rostrum of skull with a rounded apex. 
I. Upper jaw rostrated and attenuated, or ledge-lilce 
around the margin. Skull with the vertex pro- 
duced forwards. Supraocclpital not projecting 
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forwards latTilly aboie the temioral fjssa, 
Tiontals visible aboie unly as elongated, hook 
shaped borders produced bflckwird>i around the 
maxillanes 
a Costal Mrtilagcs not ossified The tuber 
el 1 pit 1 t 1 li fthenba 

bl nli g t tl p t ly (Fl wer.) 
L h jm lb 1 1 w th tl e Ju- 

gala h t y m 11 ATAMISTICJE. (in.) 

6. Co tal td flrml3 fl i P terior 

r b I th pit 1 t 1 I Q, and 

o ly ti g with th t i esses 

of the vertebrie by the tubercle. (Flower.) 
Orbits moderate, dblphjniD.*;. {iv.) 

c. Costal cartilages not ossified. The hioder 
ribs losing their tubercular, and retaining 
their capitular articulation with the verte- 
brie. (Flower.) Lachrymal bones distinct 
from the Jugals. ZirniID.ffi. (V,) 

n. Upper jaw not rostrated or marginated; snout high 
towards the front and projecting beyond the 
mouth. Btuil raised behind and retrorsely con- 
vex. Supraoccipitai projecting forwards laterally 
above the temporal fossie. Erontals visible above 
as erect triangular or retrorsely l^iciform wedge 
between the masiliaries and supraoccipitai. 

PHYSETEKID^. fVI.) 
B. Rostrum of skull prolonged into a slender, straight 
beak, the premaxillary and maxillary bones forming 
a cylinder, bearing teeth on its prosimaJ portion. 

EHABDOSTEIDJE. (VII.) 
in. PLATANISTID^ Flower; 



. Maxillary bones with crests null or little developed. 
Many of the teeth with a complete clngulum, or a 
distinct tubercle at the base of the crown. 
a. Postorbital and zygomatic processes discon- 
nected. Jugal with a well developed, curved, 
ante-orbital process. Maxillary not contract- 
ed, without crest, and with convex free mar- 
gin at suborbital region. 
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6. Postorbita] process and zygomatic process of 
squamosal connected. Frontal with a. little 
dcTeloped ante-orbital tubercle. Maxillary 
contracted, with a crest and free margin over 
suborbital region. PontopojuinJ!. 

2. Maxillary bones witii large bony incurved crests. 
Teetii without cingulum or tubercles. (Visual 
organs rudiinentarj. External respiratory appara- 
tus longitudinal.) PLATANiSTDfjc. 

IV, DB 

1. Digits with not more than :ach. 

a. Cervical vertebrte Dklfhinaptebin^. 

b. Cervical vertebrie 7) consol- 

idated. Delphinin^. 

2. Digits with numerous phalanges. Globiocephalin^. 



I. Maxillarles with no Incaived lateral crests. Ziphiin^. 

II. Maxillaries with greatly developed incurved crests, Ananarcis^s;. 



1. Head very large, trnncated iu front. Blow-hole near 

the edge of the snont. Cerebral cavity declining 
downwards. Jugal and zygomatic process of squa- 
mosal connected. Physeterin^. 

2. Head moderate, conic in front. Blow-hole ft-ontal. 

Cerebral cavity inclining upwards. Jugals and 
zygomatic processes of squamosals remote. Koghin.e. 

VII. RHABDOSTEID^ Gill. 

MYSTICBTE. 

I. Cervical vertebrse separated in whole or in part. 

Digits 4. BAL^SOPTERir,*;, {VII. ) 

II. Cervical vertebrse coalesced. Digits 5. BALMNIDJE. (IX.) 

VIII, BALJENOPTEEIDJ!; Gray. 
I. Tbroat not plicated. Dorsal fin null. Aoaphblin.s. 
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ir. Throat longitudinally plicated. Dorsal fln developed. 

a. Borsal fin hump-like. Pectorals very long, 
with, the four digits segmented into many 
phalanges. Megafterin^. 

6. Dorsal tin high, erect, Mcate or subfalcate. 
Fectorals moderate, with the four digits, 
each having fonr to six phalanges. Bai.^nopte«in.«;. 

IV. BAL^BNIDJB Gray. 



i'2. LIST OF GENERA. 
A. ZEUGLODOWTIA. 

I. BASII-OSAURID.E. 
Baailosaurus Harl. = Zenglodon Owen. 



Oynorea Cope. 
Squalodon Grat. 



11. CYNOECIDjE. 

Colopho-riodon Leldy. 
Stenodon Van Ben. 
t. DEKTICETE. 
rrr. flatanistid.^. 

Lophoeetua Cope (estinct). 



Inia D'Orb. 

FlatanUta Cuv. 

Genera 
Tretosphys Cope (extinct). 
ZarkacMs Cope (extinct). 

IV. delphikidjB. 
Dblfuinafterin^. 
Delphinapterus Lac, IA\]}.=Beluga Gray. 



Delphinus Hull, 
Titrsiops Gerv. = Tnrsio Gray. 
Lagenorhynchus Gray. 
Sotalia Gray. 
Steno Gray, 

Leucorfiamphus'Lil'ii.^Delphinap- 
terns Gray (not Lac). 



Delfhinin.*;. 



^s Cope (extinct). 



Monodon Linn. 

Fmudorca Reinh. 
Orca Gray. 
Orcaella Gray. 
Pkocaum Gray. 
JVeomens Gray. 
Sagmatias Cope. 
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Glohiocepkalws Gray, 



Globiocethalinj:. 



v. ZIPIUID^. 

ZlFHIINS;. 



Mesoplodon Gerr. {=ZipMm Gray), 



Anamacus Lao.=Hi 



SioploAon Gerv,, 
et al. (extinct). 



VI. PHYSETEEID^. 

PlirSETBRIN^. 

Fhysaer'Li-aa. = Oatodon Gta.3 + Fhyseter GTay+ ? Jfe^diieMi-oH Gray. 



Kogia Gray. CalUgnathus Gill. 

GBNEnA INCECT.E SECIS. 

Orycterocetus Leidy. Ontocetws Leidy. 

VII. EMABDOSTEIDiE. 






Agaphelus Cope. 
JHejaptera Gray. 



Pft^saJws Gray. 
Sibbaldius Gray. 



iiotona Linn. 
E«()«f(cno Gray. 



0. MYSTICBTE. 

Vni, BALJiNOPTERTO.*. 



MeOAPTEBIK;E. 



Bhaehianectes Cope. 
Et^chriehtius Gray. 
Balainqptera Lac. 



IX. R AT..^ MirH^. 



Sunteriiis Gray. 
Palicooetus Seeley (extinct). 
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IX. On the Myology of the Ornithorhynchus. 
By Elliott Couer. 

A H GH b h p atedly dissected in 

E p u where, moreover, no 

an m g 11 b We publish, there- 

d b m 8, ratber with the 

d p upp n w h an d nts must have felt, 

w h b d d g ai hmg w pecially important ; 

although, we should add, some of the muscular homologies are dis- 
cussed upon a bypothesia of autero-posterior symmetry not yet gea- 
evally receired. We are indebted to Prof. Agassiz for the use of a 
specimen ft'.om the Museum of Comparative Zoology, Cambridge, 
received through the kind attentions of Prof. Wilder; an adult male. 
In good condition, except that the head was severely shattered by a 
charge of email shot. 

We And It convenient to group the muscles in the following man- 
ner, whicli probably, also, is not entirely unnatural : — 
I. COTANEOCS Mdsclbs. 

II. Vertebral Musoles. 

a. Of the Head. 

b. Of the Neek. 

a'. Anterior vertebral. 

b'. Posterior vertebra) — and not upward prolongation of 
dorsal muscles. 

c. Of the BacJc. 

d. Of the Tail. 

III, Cervical Muscles : —superficial, not connected with vortobrie 

or scapula. 

IV. Thoeacic Muscles. (Intrinsic.) 
V. ABnOMiNAi, Muscles. ( "5 

YI. Perin^eal Muscles. C " !) 

VII. Muscles cosnbctino thb. SBOULDiin-GiRDLB wmr xnE body. 
VIII. Muscles of the antbrioe exteesuty. 
a. Acting npon the humerus. 

a'. — Prom the body, "long." 
b'.— Fi-om thescapnlar arch; "short." 
ft. Acting upon the forearm. 

a'. — Promthebody; "long." 

b'. — Prom the scapular arch ; — "long." 

c'. — Prom thebumerns; — "short." 

ESSEX INSTITUTE, TOL. VI. 17 Marcb, 1871. 
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C. Acting iipon cajim-metacarpus, from humerus or forearm, 
d. Acting tipon digits. 

a'. — Trom humerus or forearm. 

b'. — Prom carpo-metacdTpus. 
IX. MuscLKa coNNEcnjfG the pelvis with tub body. 

X. MUSOLBS OF THE POSTEBIOK EXTREMITY. 

a. Acting upon the femur. 

a'. — Prom tlie body ; "long." 

b'.— From the pelvis; "short." 
6. Acting upon the leg. 

a'. — B'rom the body ; "long." 

b'. —From the pelTis ; " long." 

c'. — Prom the femur; "short." 

c. Acting wpon the tarso-metatarstts fromfemw or leg. 

d. Acting upon the digits. 

a'. — From femur or leg. 
b'. — From tarso-metatarsus. 

The intrinsic mnscles- of special organs belong rather to a treatise 
upon those organs than to one npon tlie general muscular system, and 
are not lucluded in the present memoir. 

I. Cdtanbous Muscles. 

The animal may be said to be tied np In a fleshy sack, with six prin- 
cipal openings for the head, taU, and four limbs. This muscnlar tunic 
Is remarkable not only for its great extent, but for its thickness in 
most parts, the various directions of its fibres, and the number and 
diversity of Its accessory slips and their attachments. It Is every- 
where intimately adherent to the skin ; so closely, that in fact it is dif- 
ficult or. impossible to dissect it cleanly from the integument. On the 
other hand, its connection wltt the body is correspondingly loose, 
through the medium of copious areolar tissue especially lax and abun- 
dant over the back, chest and sides, dwindling over the epistemum and 
front of the neck, and giving out on the limbs. Practically it will be 
found best to raise the panalcnlus with the skin in large, well defined 
flaps (taking care to note its several definite bony attachments), 
clear off the cellular tissue, and study it from the inner side. It will 
be found to descend npon the limbs nearly to the wrists and ankles, 
where It is drawn tight, like the wristband of a sleeve. The muscle 
may be further described in detail as follows : — 

J'anniculus aamosus. — It begins behind by a pointed extremity on 
either side of the tail neai' its base, made up by several (about four) 
fl.e8hj dlgltations arising from as many transverse processes of coc- 
cygeal vertebra— the first or anterior digitations being opposite the 
■great cando-tibial muscle. The two sides of the musele soon come 
together over the back of the tail, there forming a deep reentrant an- 
gle ; after thus joining, the single plane, at once becoming very thick. 
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runs up the back aad sides wltli uninterrupted longitudinai fibres. On 
the ventral surface of the tail, there Is a stmilai coalescence of the 
two sides, at a point just in front of the anus, or Jnst behind where 
the interttbialU crosses from cue side to the other; the plane, thinner 
than tliat on the back, mns uninterruptedly up over Oie belly. 

Some distance behind the leg, the longitudinal fibres- part on the 
side of the body preparatory to forming the leg-opening. But across 
the triangular space that would thus be left, semicircular loops are 
thrown, with less and less heUy from behind forward, until they 
are nearly transverse just at the back of the leg; these sweep around 
the leg on both sides, embracing It and then coming together again In 
front of It; the opening ihus made is pyriform in shape, with the point 
forwai I A littl b tl h 1 th m 1 1 k( t gether are 
pretty tl mly ttld tljto fedp th tibia, but by 

dense 1 f 1 1 t m m h f t betwixt 

the tend f th m 1 

Whe th 1 t bl II a fl mly t d with the 

paunic 1 tl ^1 t t p i 1 1 t h 1 lip f th latter that 

we coul 1 li 

Uuint nptedJy rr d g th wh t b ly d th imple lon- 
gitudln Iflb thmin ptth kThp Ision for 
the arn p mg ti liy th a^ th t f th 1 e 1 ole, only 

the poi t f tl py if n -ifl \ ted ! k d th uscle de- 

scends th m flh h d fl It tt hm 1 1 the lower 

third ot tl 1 th rs 1 d fl It fe, 1 t the other 

side, whthlw dfth d d with th pt b twixt the 

flexor tendons of the wrist. 

A few longitndina! fibres are continued from the breast up to the 
neck; with the exception of these, and of the hyoid fasciculus, to be 
presently noticed, the fibres are here transverse, without a median 
raph6, and sweep over the sides of the neck; they extend quite to the 
back, arid overlie the cheek-pouches. These transverse fibres, and in 
generaJ, all of the muscle upon the ventral aspect of the body, are thin- 
ner than those on the dorsal ; and there la a remarkable thickening, as 
a longitudinal hand, along the side of the neck, formed in a manner 
noticed below. 

Jts special slips and their attachments. — An hgo-dermal mnscle is thus 
formed ; Over the epistemal bar, a curved t&xi- or horn-shaped set 
of fasciculi are developed from the inner surface of the panniculna; 
these curve inward as they pass forward, narrowing to definite fleshy 
Insertion into the body of the os hyoides, on either side of its median 
line, in mutual apposition. A brachio-dennal is formed over the latis- 
simus and side of the thoras generally, by a heavy reBnforceraent to 
the Inner sni-ftice of the muscle, of a broad, f&n-shaped plane growing 
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thicker rind iiarrovrei' as it passea forward to definite insertion (fleshy, 
or by a very short tendon) Into the pectoral crest of the humerus, 
alongside the ioBertion of the pectoralis major. The aDterior border 
of this dei'jao-braakialis corresponds in a general way with the poste- 
rior border of the great pectoral, A third distinct slip, large and im- 
portant, forms what may be called the costo-dermal fuscienlns. 
arises by two definite fleshy digitations from the 12tli-13th ribs, res 
tivelj 1' and Ij' from the back-bone, and forms a long, slender, flat rib- 
bon, that runs straight up the side of the body along the anterior 
border of the lower trapezins, nnderneath the main plane of the pan- 
niculus, lying upon the latissimus, to the shoulder; passing just behind 
the elbow, widening over the shoulder, becoming then blended with 
the panniculus along the side of the neck then leparating again and 
finally Inserted into the back pirt of the cheek pouch 

In eonsidcmig the form and uses of this gieat muscle probably 
representing the extreme case of it!> development in the mimmalian 
serlc- v,e are =truck first with its neailv equal and essentially sym 
metrical pieaence on both the antenoi and postenoi halves of the 
body Acting as a whDle we see how in connection with the thick 
eklu, dense fur, and subjacent fiocculent areolar tissue, it contributes 
to fill up the various Irregularities of the surface of the body, and pro- 
duce n shape offering least resistance in passing through tbe water; 
while, moreover, this everywhere contractile tuuic must largely assist 
in producing the various undnlatory motions of a body snspended in a 
fluid of nearly Its own specific gravity. Its two lateral caudal prolon- 
gations resemble tiller-ropes to guide the side motions of tbe rudder- 
like tail; its two latertd costal slips bend the whole body sideways. 
The hyoici slip is a retroductor of that bone, In action Intermediate 
between sterno- and ,omo-hj'oid. The brachial f^clculus acts like 
an accessory pectoralis major. The cheek-pouch slip pulls that organ 
directly backward, and appears to be in antagonism with the special 
orbicular muscle that surrounds and contracts the pouch ; while the 
transverse fibres that spread over the latter compress It and assist 
th b' ul mu 1 'n ptying it. (The dissection was here a little 
ob u w o n of the parts; but we believe such is 

th ang m n F he fiisclal attachment of the muscle at the 

lo> rm nd g wh he limbs protrude through the orifices, 
rend th p ccessory mover of the limbs in various 

di n 

RTEBRAL MUSCI-BS, 

Of the Mead. 
U n y h te d state of the pacts prevented any satis- 



6. Of the Neck. 
— Anterior vertebral.) 
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Scalenus. — There is bat one — a small In significant slip proceeding 
to the first rib, to be inserted opposite the origin of the first diglta- 
tion of the serratus magnus. It lies on the extreme side of the 
neck, jost In front of the cervico- scapular muscle, and appears to 
begin there, with attachment at the middle of tlie neck ; but It Is really 
continuous by a slight tendinous intersection, with a portion that runs 
higher up, with attachments all along to its real origin, definite, at 
the apex of the spur of the hypapophysis of (he atlas. 

Longus colli. — An upper portion is not demonstrably distinct from 
the lower ; its place is apparently taken by the unusually large muscle 
nest ancceedlng. The muscle lies upon the bodies of the yertebrfe, 
with attachments by slips as usual to 5-6 processes, from first dorsal 
upward ; below, it terminates inside the chest. 

Bectus capitis antieuB wiy'or. — Large; arising both tendinous and 
slightly fleshy from the basloccipltal just in front of the articulation, 
passing down over the hypapophysis of the atlas without attachment 
thereto, in apposition with its fellow, forming a distinct fleshy fusi- 
form belly, traversing the whole length of the neck in front, with at- 
tachments by slips to the anterior aspect of transverse processes, 
more or less blended with the similar digitations of the longus colli. 

E. c. a. minorf, or lateralis? (possibly neither, as it has no origin 
from the atlas). — A rather large muscle, arising fieshj from the whole 
length of the transverse process of the axis, passing upward across 
the atlas, between its transverse process and its hypapophyaial spur, 
narrowing as it ascends, to the head (Insertion destroyed in the 
specimen). , Just back of this muscle, and appearing like a prolonga- 
tion of it, Interrupted by the transverse process of the atlas, a litOe 
muscular plane runs from the process just named to the roots of the 
spinous processes of Ed-4th cervical vertebrfe. This is entirely dls- ■ 
tinct from the series of cervical iiitertransversalea. 

(b'. — Posterior vertebral— and not upward prolongation of doreal 
muscles.) 

The two recti capitis postici, If these occur, were completely de- 
stroyed, 

Obiiquvs inferior. — or great size, as in some marsupials that, like 
Didelpliys, have greatly developed cervical spinous processes; and 
resembling a second cowplexus, but of course without cranial attach- 
ment, A bulging fleshy mass, arising muscular from the sides of the 
spinous processes of axis and next 3 vertebrie, by 4 digitations; 
passing obliquely upward and outwfti-d to be inserted fleshy Into 
the whole upper surface of the transverse process of the atlas. 
A powerful rotator of the head, as in the action of shaking it 
sideways. 

0. superior. — A small terete muscle, arising fleshy from the poste- 
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rior corner of tlie edge of the transverse process of tliG atlas, and 
proceeding straiglit up to (the head? — insertion destroyed). 

Splenius. — (Upper half much mutilated) ; apparently no distinc- 
tion of S. " capiUs " and " colli." Below, a large, rather thin, fleshy 
plane, passing a little obliquely from the head downwards toward the 
middle line of the neck ; terminating about opposite the last cervical 
vertebra, where, and for a little distance below, it is united with its 
fellow by a tendinous raphfi. Superficial, with the usual relations to 
all deep-seated muscles. 

Oom^iiKcas.— (Destroyed above) ; below, an oblique plane, of rath- 
er small size, Just internal to the trachelo-masMdeua ; inserted by 
about i fleshy digitations into the spinous processes of as many lower 
cervical vertebrte. 

Bivenier. — (Mostly destroyed); but, as well as we can determine 
from the mutilated remains, differentiated from the eomplexus; a 
terete fascicle along the median line of the baclt of the neck, with no 
tendinous intersection. 

7V-acAdo-irta8(oM«us. — (Destroyed above; arises ft-om mastoid.— 
Owen) ; below, a mostly distinct and rather terete than digitate mus- 
cle; separating coinplexus from " transversal! s colli," and somewhat 
blended with thelntter. Fo tendinous Intersections observed; inser- 
tion by about 3 closely approximated, and in fact, blended, thick, fleshy 
digitations, into the bases of the transverse processes of as many 
lower cervical vertebrce. 

c. Of the Back: (with their cervical prolongations). 

Not to enter upon details alike tedious and fruitless, we may rather 
briefiy notice the conformation of the special muscles of the back. 

Disregarding for the time the caudal prolongation of the longissi- 
mus, the erector spince may be Siud to begin over the pelvis opposite 
the tip of the ilia; it Is at the outset completely dififerentiated into 
"longissimits dorst," or erector proper, and •' sacro-lumbalis" or "ilio- 
cosialis;" the latter, aepai-ate in its whole extent, is not fOrther di- 
vided into a " musculus access, ad s.-lumb. ;" it continues up the neck 
as " transversalis colli and cervicalis ascendena," which are separated 
by the trachelo-magtoii and compUxns from the corresponding cervi- 
cal prolongations of longlssimus proper, viz., serai-spinalis dorsi et 
colli, and multtfidi. To this general indication we may add the fol- 
lowing descriptions : 

Longissimus.— la the loins a remarkably distinct, flattened terete 
belly, almost wholly mnscular, without dense aponeurotic investment, 
and with only a few (3-4) distinct fasciculi or digitations, that arise 
from lumbar transverse processes. Ali-eady differentiated, as Just said, 
from sacro-lurabaJls, the muscle runs upwai-d with a nearly uniform 
width, and straight, somewhat fi-ee, outer border; opposite the last 
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rib it becomes Invested with a glistening aponeurosis, at first sight 
plain and single, but reaclily resolvable (more especially a little LlgLer 
up) into ft series of oblique fijscla! tendons running laward and up- 
ward, with pretty definite insertion into apices of successive trans- 
verse procesaes ; the arrangement is clearest at the top of the thorax 
but is essentially the same throughout. Mow on raising the onter 
border of the whole muscle, and dividing snccessive costal attach- 
ments so as to reflect It over towai-ds the spine and expose its . under 
surface, a perfectly regular aeries of tendino muscular slips is broaght 
to view. Com tl g B i mb th b t 14 all, arising 

distinct and te ti f m t p pi g pbliqnely 

upwards and o t da Th b t 11 pi v d 1 g the middle 

of theback; th y t It pp it th d d 4th b at least as 
far as longlssin d 1 b t f d t the outer 

(costal) branch f th to ( rvi 1 p 1 tl of sacro- 

iumbalis = "trBnsver8alls colli"). Above this point the longissimus 
dwindles Into characters of semi-spinalis dorsi et colli; and the few 
mnscular- tendinous fibres pass obliquely downward and outward, In- 
stead of upward and outward, like those of the back. External to 
these, " trans versalis colli " lies along the side of the neck, betwixt 
the digitate insertion of the tracholo -mastoid and the "cervicalls 
ascendens," blending with both of these. It may be said to arise IVom 
the most prominent transverse processes of cervical vertebrte bv ten 
don scarcely separable from that of the e. aseendem, It passes down- 
ward and obliqaely backward, ending with longlssimus opposite th > 
8d and 4tli ribs, with fascial attachments all the way 

Sacru-lumbalis. — This is the outermost of thiee different plane*, 
that may be distinguished In the loin (longlssimus making a fourth; 
It is there a thin fan-shaped plane, taking definite origm flom tl e 
tip of the ilium, and passing upward spreadnig over the ribs This 
costal expansion. Is continuous over the whole length of the thoras 
(with no differentiation into " muse, aceessonns ) and entirely sep- 
arate from any part of the longlssimus ; it is whollv costil without 
vertebral attachment. It la an inch and a hilf broad at Its widest 
part;. Its outer border is very convex, and runs a little back of the 
line of the digltatlons of the obliquus abdominis its mner or pos 
terior border is straight, and corresponds with the outer bolder of 
the longlssimus; the plane la very thin, and intimateli attached to 
each rib as It passes over It; to the eye In fSct Itieserable's a set 
of supernumerary Intercostals, with perpendicular instead of oblique 
fibres ; we should judge it to be more of a respiratory muscle than a 
back-stfalghtener. , Towards the top of the thorax it grows narrower, 
and becomes, on the neck, cervicalls ascendens, differentiated from 
other nuchal muscles by the intervention of trachelo-mastoidens, and 
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lying the most laterally of any of them. It flnislies by insertioD, by 
an aponeurosis o( blended tendons, Into the 4-5 lower cervical verte- 
brro, at the apices of their transverse processes. 

A second lumbar plane is thicker and narrower; like the last, it 
arises ftom the apes of the ilium, and runs to the last rib; it may 
be a disintegration ft-ora the sacro-lumballs ; but it seems to represent 
lumbar continuation of a series of 'levatores costarum'? 

Quadratua lumborum.—Tiiis is rather thin, subtriangular, arising, 
like the two last, from the iliac extremity and passing to the last 
and nest to the last, rib, with attachment also to vertebre on its way. 

Thus there Ls no very remarkable deviation from a usual standard, 
nor any specially Interesting confoi-mation of the cervi co-dorsal ver- 
tebral muscles. Among notable absentees, however, the serrati postici 
may be mentioned. As a whole, the back muscles are not very laige, 
those of the nape exceed them, comparatively; and these agaiu aie 
surpassed in development and complexity of structure bj the ciu'lal 
muscles destined to move the great heavy thicfe-skinned, fit laden tall 
that acts as a rudder when the animal is swimming. 
d. 0/ the Tail. 

Levator caudte. — This is the unihterrupted prolongation of the lon- 
gissimus to the tip of the tail. As the muscle passes down over the 
back of the sacrum, it forms a single thiclc terete fleshy belly on either 
aide, filling the deep groove between the ilium and vertebral spines, 
soon tapering ajid filling the similar groove on either side between 
spinous and articular processes of caudal vertebrse, with attachments 
all along its course. These last consist, on the upper part of the tail 
at least, of distinct tendons terminating the muscular fasciculi that are 
given off, they are implanted into zygapophyses. Towards the tip 
of the tail, such definite arrangement Is scarcely or not demonstrable. 

Extensor lateralis.— Tiie median estensor of the tail is small com- 
pared with this lateral one that forms the chief bulk of extending 
muscle The latter Is Incompletely divisible above into two portions ; 
the larger one arises from the back of the iliac extremity; the smaller 
and moie lateral portion lower down on the same bone ; tlie two are 
afterward blended. The superior part mostly fills the fossa between 
articular and transverse processes, lying upon the latter. Its upper 
surfoce is hiveated with a strong dense fibrous sheath, that may be 
split Into numerous tendons, e h of whi b a ises J^om a partly dif- 
ferentiated muscular fiiscicul s Tendons thus extend to the tip 
of the tail, but most of them pa a 1 ttle obliquely inward towards 
the median line for Insertion, — ana a gene t most obvious along the 
middle of the tail. The lateial bun lie of h muscle gives off ft'om 
its border and under snrlUce ab ut C distu t tendons from muscular 
ftiscicull, that pass to definite e t o into the tips of the transverse 



,dhy Google 



MYOLOGY OF THE OENITHORUYNCHUS. 135 

processes of as many caudal vertebi-aj; beyond, it Is icdistiuguisLable 
ftora the rest of the muscle. 

Flexor lateralis.— The smaller of the two perfectly distinct caudal 
depressors is wholly Is chlo- coccygeal, arising definitely from the tu- 
heroslty of the ischium by a broad fleshy origin. It Is a somewhat 
square, entirely fleshy plane proceeding obliquely outward and down- 
ward to be definitely inserted by about 8 digltations into the trans- 
verse processes of as many coccygeal vertebrie, just in advance of the 
origin of the cando-tibla] muscle, 

Depfessor eauHm. — The principal flexor of the tail Is the largest of 
all, as well as the most complex in structure ; and doubtless, to judge 
from the obliquity of its segregated fascicles, it subserves other 
movements of the member. It arises, first, inside the pelvis just 
belilnd the aoetabalum, and at the junction of the hannch-bone with 
the sacrum; it may he said, flirther, to take continuous origin thence 
to the tip of the tail, from the apices and under snrl^es of all the 
e processes. The fibres are very oblique;' except at first, in 
t may be regarded as a series of mauy such diagonal slips, partly 
d together. The under surface is invested with an extremely 
dense glistening aponeurosis, made up of a number of obliquely set, 
overlapping or imbricated laminte of fascia, each of which is the broad 
flattened tendon of a mnscular fasciculus. These aponeuroses com- 
bined are the tendon of insertion of the muscle into tlie vertebral 
bodies f m n th b t th extreme tip of the tall. 

Besid th f ing aul 1 muscles, there is a series of well 

develoi d Int t an 1 and another set of smaller slips mns 

along 1 t lar mi The tibio-caudal muscle, although 

attach d t t n p as it passes by them, extends to the 

median lin f th t 11 and n th, by a thin, broad, flat tendon that 
lies external to the main flexor of the tail. 

III. Cekvioal Muscles : — Superficial, and not connected with vcr- 
tebrte or scapula. 

Under this head wDl be noticed the sterno-mastoid and principal 
muscles of the hyoid apparatus. The first named is double on each 
side, unless one portion is " cleido-mastold." The hyoid muscles ex- 
hibit a remarfeable tendency to run together, both by lateral blending 
and by end-to-end joining, in several cases where .among most animals 
they are distinct. 

Sterno-mastoiA. — The swper^cfaJ portion is the larger; it arises by 
a short flattened tendon ftom ("the mastoid" — Omen; inser- 
tion destroyed), and forms a stout, somewhat fiattened belly that 
descends obliquely Inward, exactly parallel with, and contiguous to, 
r boi-dei of the trapezius, to be inserted fleshy and by a 
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very sliort tendon, 1 lU tj l iplst riiu n i little htlnw lad m fiont :>l 
the edge of the har, on eithei side of t&e mcdKii hue in apposilion 
with ita fellow. It forms as usual the letter X with the orao h3old 
The deep portion Is mucli emallei it lia« & separate hut contiguous 
tendon of origin " ftora the mastoid and in the neck lie* diiectly 
beneath, and in apposition with the other foi its. whole length 
Though thus entirelj coieied its course particularly below Is a 
trlfte oblique to that of the stiperflcial portion wheiehy It gain- at 
leiigth, the outer border of the latter becomes superflLial and is m 
aerted into the border of the episternal bar, at junction of first and 
middle third, where the Insertion of trapezius ends. 

Syoid Musoles. — The fleshy band that lies upon the wind-pipe is 
barely or not separable, without forcing the dissection, into right and 
left halves ; there Is no distinction whatever of a stemo-thyroid 1*010 
sterno-hyoid ; nor is a thyro-hyoid demonstrable. The common band 
of mnscle arises inside the thorax on the median line, ft'om the lower 
part of the inner surface of the manubrium sterni (not ftom the 
epistemnm), and runs nninterrnptedly up the tra«hea to the larynx. 
The median part of the band is attached above to the thyroid carti- 
lage, while the lateral portion passes up without attachment to be 
inserted Into the side of the os hyoides, and especially into the 
enlargement of the greater cornu; this portion, moreover, appears 
continnons with hyo-glossue. In like manner mylo-hyoid and omo- 
hyoid are connected, if not continuous, at the hyoid bone; there is 
trace of a tendinous intersection, but the hyoid insertion (into the 
side of the body of the bono) of the two is identical, and some 
at least of the muscnlar fibres are not interrupted. The mylo-hyoiO, 
passes a little outward as it goes to the jaw, and is inserted fleshy 
upon the outside of the ramus, partly overlapping the latter, and 
being itself partly overlapped by a muscle to be presently noticed (a)- 
There is no evident distinction of genio-liyoid from genio-hyo-glossus ; 
though these are united (or separated, if the term be preferred) by a 
tendinous Intersection ; but the genio-hyo-glossus, on the other hand, 
is mostly distinct from the hyo-glossus. The genio-hyoid runs obliquely 
forward and spreads outward, partly in apposition with its fellow, 
to be inserted along the greater part of the ramus of the lower jaw, 
lite the mylo-hyold, instead of culminating at the symphysis mentl. 
The genio-hyo-glossus. forms as usual a vertical plane, in apposition 
with its fellow on the median line ; behind, it has the ordinary attach- 
ment to the OS hyoides, and is considerably blended with the hyo- 
glossus; its anterior connections are rather with the genio-hjoid than 
with the jaw itself. The kyo-glossus is the longest and most distinct 
mnscle of the three, though continuous behind with the sterno-hyold^ 
as already Stated ; it forms a terete bundle on either side of the under 
surface of the tongue. 



,di„Google 



MYOLOGY Oi' THE ORNITHORIirNCIIUS. 137 

(a). —A small louscle somewliat resembling aiiother mylo-hyoid, 
arises with its fellow from the hyoid ob the median liQe, and proceeds 
forward aad outward, spreading over the jaw at its narrowest part, 
to be inserted into the lower lip. 

Another little muscle lies upon the outside of the ranras of the lower 
Jaw, taking definite origin, fleshy, ftom the fosso at the end of the 
groove la the bone; it is distributed to the integument of the lip. 
Transverse fibres of the panniculua, and the muscle a, also contribute 
to the fleshiness of the part. 

Other mnscles of this region could not be dissected owing to the 
condition of tlie specimen. 

IV. Thoracic Ml'sclks proper. 
These were not dissected. 

V. AaDOJiiNAi. Muscles. 

Tie muscular walls of the belly conform to the usual marsupial type 
in the great size and fleshiness of the obllquus externus, extreme thin- 
ness and verticnllty of the obllquus internus, fleshiness of transver- 
salls, thoracic prolongation of rectus, and 6stent of pyramidalls. 
They are chiefly noticeable for the absence of Inguinal opening. The 
quadratus lumborum, often refeiTed here, has been already considered. 

OMiqwis abdominis externii^.—A.riBeB by fleshy digitations ftom all 
the' vertebral ribs except the two first— the first digitatlon being con- 
tinuous with the lower slip from the sewaiKsmaffnus; and separation 
into digitations becoming obsolete on the iost 3-3 ribs ; with origin 
also from lumbar fascia and tip of the ilium. The posterior border of 
the muscle presents a concavity towards the spine, the most distant 
point being at the middle of the thorns, about 3 inches from the 
■ vertebre. Except at the extreme lower portion the muscle is fleshy, 
with the usual direction of Its fibres; these continue as far forward as 
the outer border of the rectus. The insertion Is aponeurotic into the 
whole linea alba, and symphysis pubis ; and fleshy into whole length of 
marsupial bone, Its upper edge; at the tip of the latter, there is also 
an aggregation of fleshy fibres of insertion. There Is no arrangement 
for abdominal rings or 'pillars.' . 

Obligiins internus — Extremely thin and with some difilcnlty de- 
monstrable Irom the tr insiersnZis e\ en m its muscular portions ; but 
on holding the wall up to the light the fibiei may be distinctly seen 
decussating with those of the tians^ersahs nearly at right angles. 
The aponeuroses of the two are blended and completely Inseparable 
after passing bejond the toleiably well defined linea semliunarls,' 
where the mnsculai fibres of both end The fleshy part arises mostly. 
If not wholly, fiom the ihac extiemitj , and passes upward with little. 
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If any, obliquity, terminating at the broad oval cartilages of the floatiag 
ribs, as high up, at least, as the 10th from the last. 

Tranmersalis. — Larger and better defined than the last ; arising from 
the whole lower margin of the thovas, internal to the oval cartilages, 
by slips interdlgltating with the diaphragm, from the xiphoid cai'tilage 
to the last rib, and thence from the Innermost lumbar fascial septum 
(and so from transverse processes of vertebra) to the apex of the 
ilium. The mnacle is thickest above, where some fibres reach quite 
to the iinea alba, for S-i Inches below the slphold ; further down these 
cease at the Iinea semilunails in the broad thin aponeurosis of median 
Insertion common to this muscle and the foregoing. All the muscular 
fibres are directly transverse. 

Sectus abdominis (intemus). — Is thoracic as well as abdominal — a 
long contlnuons ribbon from epistemuni to pubes. It arises fleshy at a 
point at the top of the thorax where epicoracold, coracoid, epiaternum, 
manubrium and first rib meet, taking attachment from all these bones, 
and also slightly from the nest rib as it passes down. On the thorax it 
rests a little on the sternum, but mostly lies along the ends of the ribs, 
overlaid by the pectoralis mjyor, and crossed at bottom of the ster- 
num by the obliquua abdominis (some of the fibres of which appear 
to blend with the outer borcfer of the rectus without reaching the 
median line). The abdominal portion is a little wider and thinner, 
In apposition with its fellow along the Iinea alba, separated from the 
obliquus extemus by interposition of the pyi-amldalis, and lying 
wholly exterior to the conjoined apooeurosis of obliquus intemus and 
transversalis — these not forming a sheath below, as in man. The in- 
sertion is into symphysis pubis and brim of that bone as fiir outwai-d 
as the termination of the articulation of the ossa marsupii. There are 
no 'llnese tendinete transversse." 

Pt/ramidalis, s. Sectus exiei-nus.—Ot gi-eat length ; and broad at base, 
in consequence of the outward divergence of the marsupial bones, 
from the whole length of which (their anterior border), and fr-om the 
symphysis, the muscle arises. The outer border represents a line 
from the tip of the marsupial bones to the xiphoid; the inner corre- 
sponds to the Iinea alba. The lowermost fibres are almost directly 
transverse; the others become successively less oblique, to the axis 
of the body, and finally are nearly longitudinal; the muscle runs to a 
point above, and is fteshy throughout. It approximates and appresses 
the marsupial bones, counteracting the obliquns externus, which divari- 
cates them. It is thus in indirect subservience to the reprodnctive 
process, in an early state of the young; and similarly, the thoracic 
prolongation of the rectns Intemus furthers the bending of the animal 
In voluntary self-assistance during parturition and subsequent care of 
the young, as in ordinary marsupials. 
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Til. MDSCLES COSNKCTINO- the SHOOLDBli-GIltDLE WITH THE llOBY. 

Of the several urascles connecting the scapular arch with the body, 
the deep portion of the sterno-mastoid, which la really essentially 
clavicular in its Insertion, has been already considered. The omo- 
hyoid, as usual, forms the direct muscular band between th« hienial 
arches of consecutive cranial vertebrfe, in this repeating an ordinary 
intercostal. The others are In three sets.ajising Itom a, spinous pro- 
cesses of vertebrte along the median line, 6, processes of cervical 
vertcbrEB along the side of the neck, and c, ftora the thorax. Trape- 
zius is In two parts, one of which is thoracic, while rhomhoidena is 
single ; the cervlco- scapular plane, answering to ' levator angull 
seapulEB,' is double.; besides which, there are, as in ordinary marsupials, 
two perfectly distinct atlanto -scapular levators. The costo-scapnlar 
plane (serratus) is small and slight, and differs ftom that of some 
(all f ) marsupials in being entirely distinct from levator anguli proper ; 
there are also other thoracic mnaelea passing to the shoulder appara- 
tus. As a whole, the scapular arch Is much less mobile than usual, In 
consequence mainly of the eplsternal attachment and coraco- sternal 
articulation. 

Omo-hyold.—As already stated, continuous with the mylo-hyoid, at 
its hyold point of insertion; and there is no division into two bellies 
by a tendinous intersection, nor any confining of the muscle In its con- 
tinuity by an aponeurotic pulley. Above It is partly divisible into two 
fasciculi, the smaller internal one of which is inserted lower down 
on the hyoid than the other, and is distinct ttom mylo-hyoId. The 
mnacle forma a single flat ribbon, at first descending nearly straight 
down the neek, then passing obliquely outward, crossing behind the 
s.-mastold, between this and levator auguli scapulie, and dipping 
beneath the epistemal bar, to be finally inserted on the scapula, partly 
fleshy and partly tendinous, just below the acromion, in a notch half 
way between eiavlcnlar and humeral articulations. Tlie ordinary 
action. 

Trape^us. — Large; distinct from deltoid, aa in claviculate animals 
generally, and further resolved into two entirely distinct portions, as 
if by disappearance from the baefe between and in advance of the ahonl- 
dera, of the part corresponding to the aponeurotic space of the human 
subject. The antei-ior part arises from the occiput (precise limits of 
origin not visible in the specimen), and thence down the median 
line of the neck, by an aponeurosis common to it and its fellow, with 
only secondni7 connection with cervical spines, to a point opposite 
the most prominent part of the scapula, to which the lower border 
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of the muscle runs transversely ; tlie anterior border folds aroTiiicl tlie 
side of the necb parallel and In apposition with tlie s. -mastoid ; the in- 
sertion Is partly fleshy, pai'tly tendinous, into the scapular spine, and 
border of epiaternal bar, as fiir to the front as the Insertion of the deep 
s,-mastold. The posterior part arises from the lOth-llth ribs by two 
fleshy digltations situate respectively 1' and Ij' ftoni the back-bone, 
and &om a broad, oval, dorsal aponeurosis common to it and its 
fellow. .Tie muscle has the. form of a narrow scalene triangle; 
tts lower border approaches the spine about the middle of the back, 
and Is there contiguous with its fellow; the anterior border passes 
straight up the side of the chest, lying upon the latlsslinas, piTst the 
back of the aim ; the a«ute apex Is inserted by a very short, thick 
tendon into the end of the scapular spine, In connection witli the 
posterior corner of the Insertion of the anterior trapezius, and of the 
deltoid beliind — the latter curving down in front of the arm, which 
is thus set in a deep recess betwist these two muscles. Under tbis 
portion of the trapeatas, in the deep hollow of the back between the 
shoulders, the large gland lies embedded in copious lax areolar tissue. 
When the two parts of the trapezius act together the effect Is much 
the same as If they were not disjoined ; the special effect of their dis- 
sentaneous action, if they have such, is not so evident. 

Bhomboideus.— Single; of large size, and thick. It arises in appo- 
sition wttli its fellow along the median line of the neck behind (dis- 
position above, and cranial attachment, if any, not seen) ; the lower 
border passes transversely to the scapula, and a little downward ; the 
insertion, broad and fleshy, is into the apex behind, and about J' along 
the posterior border of, the scapula. Has the usual action. 

Gosto-scapnlaris ; serraiita magaus s. oniicHS.— Perfectly distinct from 
the cervlco-scapnlar plane, from which it is separated by a triangular 
interval an inch wide In front, narrowing behind as the two muscles 
nantuttUy approach towards the apex of the scapula. The mnscle is 
unusually small, consisting of only three short digitations from lEt-3d 
ribs, rapidly lengthening from flrst to third, the last almost perfectly 
continuous with the flrst slip from the obliquus abdominis ; the three 
ascldes remain distinct near to their insertion, which is by a short 
terete, tendon into the very tip of the scapula. Has the usual action. 

Fectoralis minor? — Besides the serratns, another plane of muscle 
connects the shoulder apparatus with the top of the thorax; It has 
somewhat the situation and relations of an 'Intercostal' betwixt flrst 
rib and the bones above. It is divisible into two parts. One of these, 
costo-coi'acoid, is larger and thicker than the other; it arises from the 
flrst rib, from the origin of the serratus magnus slip to the sternal 
articulation, and is inserted mainly into the base and inner surface 
of the coracoid. A smaller, thinner plane, manubrio-epicoracold. 
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expands upou the internal surface of the eplcoracoid plate. The (list 
of these may be pectoralis minor; the second, subclavlus? 

The cervico- scapular attachments are several, and rather compli- 
cated. We have, first, two ■distinct muscles, botli arising from tbe 
spur of the atlas hjpapophysis, but with separate scapular attach- 
ments ; each of these is a single belly. Then there are two planes of 
digitate muscles, each arising ft'om several cervical processes, and 
with different scapular Insertions. These last probably represent 
duplicate ievatores angnli seapulse proprii; wliile the two first named 
(also occurring In marsupials and other auimafs) are " protraetores 
scapulte." 

" Atlanto-acromialia." — A single thick stout muscle, lying supertcial 
and somewhat to the front, as well as on the side, of the neck, nearly 
parallel with the omo-hyoid, crossed above by the sterno-mastold, and 
overlaid by tiie trapezius. With the tendinous origin above men- 
tioned (hypapophysia! process of atlas) it soon swells to a large 
belly, and is Inserted fleshy into the antero- interior aspect of the scap- 
ular crest, aaii thence in a line behind the episternal articulation as 
far as the Insertion of the omo-hyoid. It draws the shoulder-blade 
towards the head, and a little to the fixint. 

" Ailanto-srapularis." — Origin with the preceding, and in like man- 
nev; and overlaid by It in the upper part of its course. It passes a 
little more obliquely as it descends, lying npon the deeper muscles of 
the back of the neck. It has somewhat the appearance of an enlarged 
and distinct fasciculus of levator proper, with which it is inserted, 
fleshy, Into the antcro-Internal snrf.ice and upper boi-der of the scapu- 
la near its apex. Action nearly the same as that of the foregoing, 
but more oblique. 

Levatores anguli scapulx. — A donble plane, with common digitate 
origins, but separate insertions. Each numbers abont 6 slips of origin 
IVora the transverse processes of the first do 1 and all the cervical 
vertebrffi except the atlas and axi the slip a separable nearly to 
their insertion. The posterior, o Int nal pl n lies directly upon 
the muscles of the back of the ne k It Is quit fl^t, fan-shaped, and 
converges from its broad origin Co be ns t d fleshy, into the pos- 
terior extremity of the scapula, f om h ap x ne-half inch up the 
blade. The digitations are all terete a d 11 in the same plane. The 
other muscle lies anterior to the last; Its digitations are broader and 
flatter, enlarge as they pass to the scapula, and are packed obliquely 
against each other. The lowermost slip does not reach the scapula, 
ending In tendinous insertion into tbe nest above ; the other five have 
fleshy insertion into the antero-intemal surfiice of the bone, ehiefiy 
on. a line near the edge of the crista. The action of both planes is 
much the same ; they draw the bone around to the front and upwards, 
rotating it a little. 
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The arrangement indicated in tie beginning seems to as fully as 
convenient as, and much mora natural than, grouping the muscles of 
the limbs npon, and naming the several sets after, the parts upon 
which they lie, instead of those on whlcii they act. 

The hnmerns, like that of the mole, an animal which nses its fora- 
limbs in corresponding manner, is short, thick and extremely Irregular 
in superficies, with strong elevations and depressions for advantageous 
arrangement of the muscles. The bone may be regarded as a knotty 
osseous nodule Interposed between shoulder and elbow-joint for the 
strong movement of the forearm In sevei'al directions; Itself moving 
through little space, but capable of being very powerfully pulled lu 
every direction, and thus laying the foundation, as it were, for the 
various strong movements of the forearm. It Is acted upon, from 
the body, by the dermo-brachial slip already described, and by the two 
following muscles ; — 

a. AcMng upon the hmaevus. 

(a'. — From the body.) 

Latis8tmu& doi'si. — Hotable for its extensive costal, and correspond- 
ingly slight spinal, origin. It arises by aponeurosis from about G 
dorsal vertebra; (4th-9th), beginning above at a point just opposite 
the shoulder, to which, therefora, the npper border passes directly 
transverse; roost of this spinal portion is thicker than the costal. 
The latter origin is by a series of fleshy slips from the 7th to the 14th 
ribs, in a slightly Irregular curved line the convexity of which Is for- 
ward; the digitatioas are separable for some distance, especially the 
few lower ones. No aponeorosis connects this costal with the spinal 
portion-, such fascia having apparently been appropriated by the lower 
trapezius and costal slip of pannlculus, already described. The 
lower, outer border of the muscle ascends very obliq.uely; before Ju- 
sertion, there Is a complete twist, as usual, the upper fibres becoming 
lower by twisting outwards; and conversely. Insertion by a short, 
wide, thin, flat tendon in an oblique line upon the humerus, half-way 
up the pectoral crest, and thence along the entocondylar ridge to the 
elbow. The muscle has its ordinary action, very advantageoasly 
eflbcted by its extensive and low insertion. 

Fectoralis major. — Of remarkable extent. Its origin is in a line from 
the acromion and whole episternal bar, and thence down the manu- 
brium and sternum and iinea alba to within a conple of inches of the 
pubes. Along the front of the chest It has thick fleshy origin from 
the ends of the ribs as well as ft-om the breast bone. The abdominal 
portion is extremely thin — thinner than the same part of the pannic- 
nlus ; the mnscle thickens rather abruptly as it passes over the lower 
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edge of the thorax, and tiiere, near the median line, a silght cellnlav 
interval may occar between tlioracic and abdomiaal portions. TLh 
cliest portion is of nearly uniform, and gveab thiclmess; there la no 
evident distinction of a deep-seated from a superficial part; but the 
onter lialf of tbe episternal portion and the acromial portion are to- 
gether * separable from the sternal portion, by a slight cellular interval 
along a line representing the posterior border of the muscle heiovt 
described as the anterior part of the deltoid. (This last named muscle 
is crossed at right angles, orerlaid, and mostly hidden by the pec- 
toralis.) The rather tliin outer border of the pectoraiis is nearly in a 
straight line iVom the symphysis pubis to the shoulder; the thoracic 
part of this boi-der lies nearly parallel with the anterior border of the 
obliquus abdominis. The thielt convex anterior border dips down 
over the posterior border of the deltoid to the hamerus. Ail the fibres 
of this great muscle converge viithout twisting to an extensive linear 
insertion by a short stont tendon into the pectoral ridge of the hu- 
merus. The aero mio- episternal bundle of fibres fa set in much lower 
down than the others, ft-ora which they are virtually separated by the 
Insertion of the slip from the pannioalns. The pectoraiis has the 
nsua! action, carried to a high degree ; it is also, owing to the great 
development of the pectoral crest, an unusually powerftil rotator of 
the humerus, an action in which the latlssimns assists. The purpose 
here subserved is evident on reflection upon the way the paddle-like 
hands should striite the water when the whole ami is forcibly extencTal 
in giving the backward stroke. 

(b.' — From the scapnlar arch.) 

Deltoid. — (According to high authority, the deltoid is double, and 
the two muscles about to be described may constitute its two halves ; 
but the anterior of these, which Is overlaid and covered by the pec- 
toraiis, would hardly recall a deltoid by any physical feature.) The 
posterior part is of pyramidal shape, with thick fleshy origin from 
the most anterior (highest) part of the scapula, and a low Insertion 
on the humeral crest by a rather long tendon. Some of its fibres of 
origin appear almost continuous with those of the posterior trape- 
zius; while it is almost blended with the pectoraiis at its insertion. 
The anterior portion lies upon the epicoracoid plate, conforming 

* Tbese pattians tagetlier are in the ordinary position, and hnve inttch tbe 
appearance, of a deiCaid— in fact, the; resemble one much more than the mascle, 
below described as "anterior deltoid," does. We are in doubt of the aocjiraoy of onr 
Identlflcatlon of the muscle we describe as aaterior portion of tbe deltoid, bnt can 
come to nomoresatisfectoryconclueion, witbontldentilicationof whntis described 
In a preceding paragi'apb aa " Subolavias? Feotorslleminorf"— a determination 
that we cannot at present make. One of the inner peotorals of birds may (brnish 

:.. VI. 19 April, 1871, 
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in coiitoiu- wiUi tiioiiitter; tleshy flbres take origin from the whole 
surface of that bono. Tte muscle narrows and curves a little as it 
passes down, directly overlying the shoulder-joint, and In relation 
anteriorly with the long epicovacoid head of the biceps, to be inserted 
fleshy into the most prominent part of the pectoral crest of the 
humerus, above the insertion of the posteiior deltoid. When these 
two muscles act together, they would have the usual effect In elevat- 
ing, or abducting, the humerus ; acting separately, they have little of 
this effect, but are respectively extensors and flexors of the bone, 
with a slight Imitating power in opposite directions. 

Independently of the foregoing, there are the usual number of 
scapulo-hnmerftl muscles; but owing to the singular shape of the 
shoalder-blade, position of its faces, and other causes, it becomes 
somewhat of a question what names are to be applied to them. We 
describe them accurately, and if mistalien in identification there will 
be no trouble lu rectil^ing the error. Alfe determine subscapnlaris, 
both spinati, no teres minor, and double teres major, making five in 
ail, as usual. 

Supraspinatns. — A slender, straight fascicle, much the smallest of 
the three that more especially occupy the shoulder-blade. It arises 
fleshy iuthe depression between the most prominent point of tlie 
scapula and the glenoid — that is, about half-way betwixt these two 
points, and partly aronnd on the antero-infemai aspect of the bone 
(owing to the reflexion of the latter), close by the Insertion of the 
omo-hyoid; it passes straight to the joint, which it directly overlies, 
and Is Inserted by a short, flat tendon into the anterior tubercle at the 
head of the bone, just opposite the proximal beginning of the inser- 
tion of the eptcoracold part of the eoraco-brachialls. It rotates tlie 
humerus outward, as usual directly opposing the subscapularis. 

Infraspinatus (tmA teres minor? or the latter wanting?). — Largest 
of the three. Occupies, and arises flhfmth hi fth 
scapular plate below the spinous elevatl nthtSbt thlt 

named and the origin of the scapular h d f th t 1 p u ly 

fiin-shaped and slightly curving, to b in t I i tli fl hi and 
partly tendinous (tendon superior aud m ula pa 1 1 f t n al) 

into the posterior aspect of upper part f p toral t ju t b I w 
Insertion of the preceding, which it p fnll id in t t th 
humerus outward. 

SafiscopaJai'iS. — This is in what w aid b f no t Im I th 
usual position of "Inl^aspinatns," and ght b tak f th i tt 
were it not for Its widely distant Insert n t tl th d f th 
head of the humerus. A rather small bt te f 11 ■! i 
fleshy from that part of the scapula whi h 11 b tw a th gl n d 
and head of the triceps, extensor brach n t th h uld 
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joint beliincl to be inserted, chiefly fleshy, into the posterior tubercle 
upon the head of thu liumeriis. It rotates the bone Inwards, feeblj' 
counteracting the two preceding muscles. 

Teres major. — Double; both portions of great size, and perfectly 
distinct. The lower, or teres major proper, arises fleshy from the 
posterior extremity of the scapula for about one-third of an inch; it 
lies at first upon the serratns raaguus, and then along tlie superior 
border of the latisslmus, forming a great pyramidal muscle ruanilig 
between the last and the upper teres, rapidly narrowing to a rather 
long, stout, flattish tendon that passes behind (meslad of) the scapular 
head of the tilceps, to be inserted in the posterior ridge of the hume- 
rus, one-half inch or more above the insertion of the latisslmus. On 
its deep surface muscular flbres reach nearly to its Insertion; on the 
superficial aspect, the large glistening tendon radiates nearly half way 
to origin. The vpper portion is still larger, and has more extensive 
and complicated origin from both " sides " of the acapnia, which is 
thus, as it were, embraced by the muscle. The outer origin is from the 
poatero- external aspect of the scapula, from the origin of the lower 
teres to that of the scapular head of the triceps ; the inner origin is 
thinner and more extensive and fleshy, from the whole surface of 
bone between the insertions of the two digitate setsof levatoresscap-' 
ulEe. The muscle Is pyramidal in shape, like, and with the geneial 
aspect of, the preceding, and with precisely similar tendinous airange 
inent. But It Is Inserted much higher up, in immediate relitlon with 
the shouider-joint, into the posterior tubercle of the humerus along 
side the insertion of the muscle above called subscapuliris N B 
Its tendon' contains an articular sesamoid bone. 

Two perfectly distinct muscles besides the, one aboie called inte 
rlor deltoid" proceed from the coracold apparatus to the humerus 
tbey have together been considered as coraco-bia(hiili'J but the 
name is properly applicable to only one of them. 

Goraeo-briMMalia proper. — This is the posterior, and the lona;ei and 
slenderer of the two. It arises by a very short tendon in common 
with the larger moiety of the biceps, from the sternal e\tiemit( of 
thecoracoid; quickly enlarges to form a flattened-fasiform muscular 
belly, representing the postero-tnternai margin of the irm , it is oi ei 
l^d by the greater moiety of the biceps, itself oveilylng at first, the 
muscle next below described, and afterwards the tendon of the la- 
rtssmiis, which it crosses at right angles. Its insertion ia fleshy and 
with a very short tendon, into the lower part of the entocondylar 
ridge of the humerus, nearly opposite the foramen : its outer surface 
of insertion is in relation with the pronator radii teres. 

Epicoruco-brachialis. — Much larger than the other, and with dififer- 
cnt origin, coui-se, relations and insertion; lying partly upon and 
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partly under, tlie whole uoracold apparatus, aud upon the posterior 
aspect of the proximal moiety of the humertis. Viewed at first from 
the outside, soperflcially, It appears to arise from coracoid proper, 
and to descend thence npon the humerus. But its real origin is much, 
more extensive, from the whole, or nearly all, of the nnder (intemaj) 
surface of the eplcoracoid lamella, as a thin expanded plane, whose 
contour is determined by that of the bony plate Just named. It 
gfiins the outside by curving around the coracoid proper, reminding 
one of the escape of the Olacus over the pelvic brim, or of oblurator 
internus over the border of the ischium. II has a broad fleshy In- 
sertion into the expanded surface of the humerus, upon the aspect of 
that bone above noted, as far down as the insertion of the latiaslmus. 
These coraeo- humeral muscles addoct and retrodnct the arm, bring- 
ing it upon the breast, as in the act of clasping; and have further- 
more somewhat the action of Internal rotators of the bone. 

This extensive and somewhat complicated disposition of the coraco- 
brachial muscles, and their perfect differentiation into two, are In 
striking contrast with the singularly small and simple condition of 
the (single) muscle in some animals of the next order above, as the 
opossum for instance. It is the nearest approach of which we are 
aware, to the ordinary condition of the antitypic muscles of the 
hind limb, which are always dififerentlated Into several adductores 
f era oris. 

b. Aetiitg upon forearm. 

Ouly one forearm muscle comes ft'om the body : it is the slip tvom 
the latlssimus. Of the other " long " brachial muscles, the biceps is 
doubled above, and has a singular disposition ; the scapular head of 
the triceps (" long " extensor ciibitl) is entirely discrete fi'ora both the 
other ("short "extensors) heads, for a reason we disclose below. The 
brachialis anticns ("short" flexor cubiti) is not remarkable. Per- 
haps the most interesting point leaardmg the muscles of this part is 
the remarkable development of the anconaeuH, and the presence of 
another antagonistic anconfeus both in subserviency to the peculiar 
motion that the elbaw joint permits in lieu of pronation. The pro- 
nator teres — that veiv constant muscle m higher vertebrates — is 
present under ordmiry conditions olthongh there is no pronation pos- 
sible in the foreaim; so also aie the two supinators (but the prona- 
tor quadratus is wanting?). 

Before proceeding to consider the muscles that act upon the fore- 
arm, we may notice the method of adapting the whole limb for use 
as a paddle. The humerus, as we have already seen, is extremely 
short and thick, and is especially broad across the condyles, where 
the width Is but little less than Its whole length. We have also seen 
that the principal muscles that extend, i. e., retroduot, the humerus, 
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in tlie act of giving the stroke to propel the body through the water, 
are so inserted as to have a strongly rotating effect upon the hone, 
twisting the limb In such n manner as to throw the elbow up and 
away ftom the body. Now the two bones of the forearm are iu mutual 
apposition for their whole length, and so closely bound, that relative 
motion upon each other Is abrogated ; the forearm Is confined perma- 
nently iu a state o; semi pionatlon But it is evident that the broad 
surface of the webbed hand must strike the wat«r m the backward 
stroke, and that the thin edge ot the pilm must cleave the water iu 
the bringing forward of the member, that Is, tieie must be perfect 
virtual pronation and supination duiina; each stioke and retnm to 
position for the ne\t one With the foteaim bones stlfBy bound to- 
gether to ensure strength and fixity of the wrist and hand, this requi- 
site rotation of the forearm and change through 180° of the plane of 
the webs is effected by the construction of the elbow-joint, and dispo- 
sition of the muscles that act from the humerus and scapular arch 
upon the proximal end of the forearm. The elbow, instead of being 
the most strict ginglymus in the body, as usual among mammals, is 
largely amphiarthrodial, permitting free rotation or lateral rocking of 
the forearm upon the humerus. This compound motion seems to be 
very nearly like what would occur as a resultant if. In man for in- 
stance, the rotation of the head of the radius in its ulnar socket 
should enter as a component of, and be merged into, the to-and-fro 
swinging of the forearm upon the humerus. In a word, the animal 
feathers ila oars at the elbov>-}oint — not at the wrist. 

In studying the action of the several muscles concerned, we sec 
clearly how this tseffected and find the reason for certain peculiari- 
ties in their disposition. We have only to add further. In this con- 
nection, that the articular 15icet of the hnmerus Is not directly at the 
end of the main axis of the bone, but displaced to one side, so as to 
be at the base of the immensely developed cctocondylar process? 
that both the widely divaricating condylar processes offer salient 
poinis-d'appui for the muscular tractions that rotate the forearm ; and 
that the olecranon is a very broad plate curving far up behind the 
humerus, with widely expanded corners. In subserviency to the varied 
action of different parts of the triceps and anconseal muscles. 

(ft'. — Jrom the body.) 

Dorio-epUrocMearis. — Th f lip f n th lati in 1 w li 

developed. It is given ft bilqu ly f n th 1 b I f tl 

muscle, a little more tlnnihfrmitshm Inst 1 

mounts upon the back f h f -m 1 th limb h 

most prominent ridge ot th 1 tte I pp t d i f i 
the middle of the back fthf mbtnybt 1 th 

unduly forcing the diss tl n t p tty d fl rt t tl 
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u)na itself, at about the middle of the bonu. The shp is of ii iieiidj 
uniform width of about a third of an Inch, aucl is thiti and flat; it has 
the usnal action. 

(b'. — From scnpnlar arch ; "long.") 

Biceps. — The coraco-radial flexor is in two paits, with rather unu- 
sual disposition; on f th h d 1 m h 1 th th th 
and the two arise faptbttli Ijltdt th p 1 
radius. The anterlo pt — ep d I — fllylilp 
on the epicoracold pltfm bd dpt !tl ty 
where it is overlaid by th p t m d f ms 1 d 
terete fiiscicle, which p tw d i 1 w tl th 1 1 f 
the rectus abdomlnl b q tlj 11 th t 1 p tl f 
the coraco-braeliiali d th 1 1 tl 1 t g j tl 
the other moiety of th b p wll h It p t ft m tl p t ! 
crista hnnievi. Pas g thl 1 t It 1 t 1 t t t i 
that represents the anterior border of the biceps where this dips be- 
twixt the forearm ranscles. Tlie posterior and larger part — coraco- 
radialis—arisea from the sternal extremity of the eoracold In com- 
mon with one head of the convco-braehialis, and Immediately swells 
into a great, broad, flattish, fleshy belly that passes down the arm lying 
a little obliquely upon both the coraco-brachiales, and subsequently 
upon the tendon ofthe latlssimus dorsl. It becomes pennlform by in- 
sertion Into the tendon of the other head of the biceps; postei-iorly, 
the muscular fibres nearly reach the radius. The common Insertion 
of the two Is by a broad flat tendon Into the middle thii'd of the 
radius. 

(The other (ulnar) flexor cubltl is noticed under the next head, c')- 

Trieeps, Its long head. HecUis Immeri .'—The "long" or scapulo-ulnar 
extensor of the fbrearm is remarkably distinct from the two humeral, 
or " short " heads. It arises fleshy from the posterior concave her- 
der of the scapula, from the glenoid an inch or so backward. It is 
thus a rather thin broad plane, that passes between and separates the 
two teretes majores (see above) from the other scapulo -humeral mus- 
cles ; as it descends the back of the arm, it narrows in one transverse 
direction, and thickens in the other, so that here Us greatest diameter 
is at right angles with the same diameter above. The anterior 
(glenoid) edge of the muscle Is at first in apposition with the poste- 
rior surface of the brachialis internus ; after the above mentioned 
change In the long diameter of the muscle, its broad flat surfitce is 
similarly applied to the equally expanded surfiice of the brachialis 
internus. In place of the tendinous inscriptions that commonly 
nnito this scapular head below with both the humeral heads, we have 
them separated by cellular intervals. Neither is there an aponeurotic 
investment of the muscle below; bat it has a wholly fleshy, thin, 
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broad from side to side, insertion with the remarl;ably wide |)ostei'ior 
border of tlie olecranon. 

(c'. — rrom the humeras ; " short.") 

Triceps, Its Internal head. Vastus internus kumerV. — This muscle 
is of large size, and wholly distinct ftom the foregoing; it ia not 
divisible into fasciculi. It is fleshy thronghout, and of a somewhat 
pyramidal sJiape, being broadest below. It lies almost directly pos- 
terior npon the hnmerus, and fills up what would otherwise be a great 
fossa between the head of the humerus and the olecranon. Its rela- 
tions are — behind, to tlie scapnlar head of the triceps, which is 
applied flat to its whole sm-ftice ; In front, mostly to the humeras 
itself, bnt also in greater or less part to the brachlalls antlcus, ori- 
gins of both Inner and outer bundles of forearm muscles, and to the 
muscle below described as antanconieus ; to the outer side, to exter- 
nal head of triceps; to the inner side, to lower part of brachLalis 
anticus, and tendon of latlsslmus. It takes fleshy origin from the 
whole of the upper half of the back of the humerus, and is inserted 
fleshy into the whole width of the edge of the olecranon. At the 
innermost point, some fibres are collected into a slightly separable 
bundle, which has more especial and partly isolated insertion into the 
inner comer of the olecranon. 

Triceps, its external head. Vastus eiftemus humeri! — Like both 
the foregoing, entirely distinct, and remarkable for its comparatively 
small size, its isolation from the humerus in Its continuity, Its defi- 
nite tendinous origin and Insertion, and peculiar, Independent action- 
The muscle is fusiform In general sliape, but somewhat prismatic in 
a transverse section; it lies entirely away from the humerus, upon 
the outer aspect of the arm, in a bed formed between the brachialis 
anticQS and inner Tiead. of triceps. It arises by two tendons; one is a 
narrow, flat, strong, band from a recess behind the "greater tuberos- 
ity" of the humerus; the other a broader, shorter, more diffuse and 
aponeurotic-like fascia ftom what would be "neck" of an ordinary 
hnmerus. It is inserted by a short, definite tendon into the extreme 
outer corner of the transversely expanded olecranon. 

This last division of the triceps, while extending the forearm like 
the other two, more especially pulls upon the outer corner of the 
olecranon, and tips it up sideways, thus producing (In connection 
with the anconajus) the remarkable rotation of the forearm tliat 
answers instead of pronation. The inner head has the reverse action 
less plainly marked, while the scapular head is the direct extensor; but 
both these two last have so broad a fleshy insertion into the olecra- 
non, that if they contract unequally in their different parts, they may 
have corresponding effect in tipping the olecranon sideways. The 
several actions of the triceps, as a whole, are furthered by the folloiv- 
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iug muscles — one of wliich is an Immensely developed a 
the other its peculiar antagonist : — 

Anconoeus. — Of reraartnble size and partly divisible into two por- 
tions. One of these oconpiea the lowest part of the humerus behind, 
soraewliat in the position of what is called subancon^us in authro- 
potomy; it lies beneath the internal head of the triceps, .filling the 
fossa between the olecranon and the humerus below, arising from all 
the broad depression between the two condylar ridges. It Is ti-iangiilar 
in ontliue, but really tetrahedral in shape, and entirely fleshy. Its fibres 
pass downward, backward, and very obliquely outward, directly over 
the back of the elbow-joint, to be inserted into the whole of tlie supe- 
rior surface of the olecranon ; but some are continuous with the other 
part of the muscle, or ancon^eus proper, passing for this purpose 
thi-ough the deep notch between the ectocondyle and the outer angle 
of the olecraQon. The superficial portion of the muscle, however, 
has pretty distinct origin ftom tho ectocondyle, and tlience spreads 
out fiin-shaped, to be inserted fleshy into the whole outer and back 
surfece of the ulna as far along as the origin of the abductor pollicis 
longns (except just along the edge and at the tip of the bone, which 
are reserved for origin of extensor carpi uluarls). The attachments 
and oblique traction of this muscle make it a powerful rotator of the 
forearm upon the humerus, as well as an extensor. It is opposed by 
Antancotueiia. ^- A muscle of considerable size that lies very ob- 
liquely across the inner side of the baek of the elbow. It arises l^om 
the tip of the entocondyle In connection with the pronator and car- 
pal "flexors," and immediately forms a thick, bulging fleshy belly 
that rather suddenly contracts to a short, stout, rounded tendon to be 
definitely inserted into the prominent tuberele at the inner corner of 
the olecranon. The muscle lies mostly upon the expanded inner 
condyle and fills up what would otherwise be an hiatus between the 
inner head of the triceps below and the ulnar head of the "flexor" 
carpi ulnarls. It subserves the rotary motion of the forearm, as well 
as extends the latter ; producing a movement corresponding to supi- 
nation, and thus directly counteracting the foregoing. 

BrachialU anticua. — (Flexor cubiti ulnaria.) Eetiirnlng now to 
the flexor set, we find that the " short " or humero-ulnav flexor of the 
forearm is large and lies rather outside, than In ftont, of the humerus, 
in consequence of the singular shape of that bone ; it only gains the 
front more than half way down, and rans up the outside of the bone 
nearly to the shoulder-joint. Arises, fleshy, from all the depressed 
space between the greatpeetoral crest and the prominent ectocondylar 
ridge; it is overlaid, above, by the external head of the triceps. 
Becoming anterior, at length, between the condyles, it dips down be- 
tween the widely separated bundles of fore arm -muscles, s 
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by lateral itatteniDg to be mseitPd teDdinous mto the ulna, along tlie 
radial edge of that bone Irom scait^ly beyond (he elbow-joiot half 
way to the wiiat (there bein^ uo cotonoid process for Its definite 
Insertion). 

Thus the two flexors of the foiejirm ulnar and radial— inner ancl 
outer — preserve ordinary lelatlone in the foieaim; the biceps not 
splitting below to have pat t of Us Inseitiou Into the ulua, as in cer- 
tain marsupials. There are onlj two otlier muscles that act upon the 
forearm, viz. : the round pronator and short supinator; for the square 
pronator is absent, and the long supinator, as nsual among nianinials, 
is a huraero-eajyaZ muscle. Tiie arrestation of this mnscle on its way 
to the carpns and its insertion into the styloid process of the radius, 
is a teleological modification only found among tlie very highest 
mammals. 

Pronator racUi teres. — Although the forearm Is flsed in semi-prona- 
tion, this constant mnscle is well developed. It is not, however, 
snperftciaJ, and so determining the contour of the part, nor does it 
arise first or highest up on the entocondyle, but it is deep-seated, and 
overlaid In greatest part by the "Jleicor" carpi radlalis. It is a slrigie 
terete subfusiform belly, with origin from the entocondyle next below 
the last named muscle, passing obliquely to be inserted into the mid- 
dle third of the radins by a rather long flat tendon la relation on its 
radial aspect, with the tendons of biceps tnd brachialii anticua It« 
function Is limited to steadying of the parts 

Supinator brevis. — A deep seated tiiangular plane of modeiate 
size; its outer, free border stretches in a straight line between the 
tip of the ectocondyle and the middle of the ladiui and the body of 
the muscle Slls the depression between these points It has no ulnai 
origin; but arises from the anterior bordci and tip of the ectocon 
dyle, and has definite, fleshy insertion into the npper half of the 
radius — ending jnst in advance of a point opposite the inseition of 
the pronator teres. It conntcriLts this lat,t bat Its action must be 
very limited. 

e. Acting upon carpo meta^rpiia fioni humetug 01 foretrm 

The contour of the foiearra is that of a flattened flasi: bioad above 
and rather suddenly contracting to a narrow neck towards the wrist. 
Above, the fleshy bundles are widely separated, by the whole distance 
between the tips of the expanded condyles of the homerus ; they are 
thick and bulging, which may be said also of the muscles upon its 
back. As usual, the aggregate bulk of the muscles upon the front is 
greater than that of those upon the back ; but the latter are more nu- 
merous. The disposition of the muscles is simple, compared with 
that of most higher unguiculates, and there are several notable ab- 
sentees, as will be stated further on. 

COMMUNICATIONS ESSEX IKSTlTtlTE, VOL. VI. SO AprzJ, 1871. 
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Betori! noticing the iudivicluiil muscles tliat act upon the wrist, we 
should explain the necessity of changing the uameB of the so-called 
flexors and extensors. The morphological position of tie foreann Is 
with the bones uncrossed in strong supination. Then the palm looks 
forward and downward, with the nails uppermost and pointing back- 
ward, ■ and in this position the hand is "symmetrical" with the foot, 
the sole of which looks JiackwaJ-d and downward, with the nails 
pointing forward and upward. " Fiexlon " of a segment is Its bend- 
ing in the contrary direction to tiiat of the segment above; as all 
admit in the case of the foot, wl fl d nslng the an- 

gle formed between the front f til I 1 th 1 t p ; but the fact 

has been strangely overlooked b3 t t i t i tl e case of the 

hand, where apparently its c t v I t ha. deceived them. 

"Flexion" of the hand Is the b d fit gm t In the direc- 

tion opposite to flexion of th f m tl t 1 6 iward, remem- 
bering thesupine position of ti m b Th Is that do this 
lie upon the back of the foreaim did d pond to those 
upon the front of the leg and p tl j tl lied in anthro- 
potomy the " extensors," but th 1 f^ ti n t ^ We restore 
their proper name, and slrall 1 II th fl 1 anthropoto- 
mlsts, lying upon the ft-ont of th f m by th i p oper name of 
extensora.* There is to be n h I th d c tal flexors and ex- 
tensors. 

The extensors (i.e., "flexor f th p mj) f the wrist are. 
only two, ulnar and radial ; b tl f I 

JExlenaor carpi rad4ali$. — Th fl t m I tl 1 nr side of the 

pronator, interposed between this and the flexor digltorum com- 
munis ; large, and of singularly flattened shape from side to side ; very 
broad above, rather abruptly contracting to a very short and stout 
tendon. It arises both fleshy and tendinous ft'om the tip of the en- 
tocondyle, and thence in a line across the bottom of the humerus in 
front (dipping into the deep fossa there found) to the radial articula- 
tion; and slightly from the head of the radius itself. The tendon, 
barely one-third of an inch long, mounts a little way up the radial 
border of the muscle : it is Inserted by expanding upon and grasping, 
as It were, the most prominent carpal bone upon the radial border of 
the wrist. The usual action. 

•Consult further lu this couneotion— 

BUKT G, Wilder, On Morph^ogs and Teleology, espedaUn in the limii of Sfam- 
Btidia. Mem.Boet, Soc. Kat. Hist., Vol. I. ISfio. 

JEBTBIES WrJIAN, On Sgmmetry and Sanologj/ in Limbs. Proo. Boat. Soe. Nat. 
Hist., p. 977. ia07. 

Bluott Cooes, Aiilera.poslerior Sjosmetrji, mith special r^reace to the Muscles 
<if the JAmba. New York Medical Becord. July, 1370, et seqq. ; pp. 149-162,193-195, 
^^M, 27^74, 297-S99, SlO-^ll, 8I»-S91, 438-UO. 
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Exleitsor carpi ulnaHs. — Of very remarkable size, and bicipital 
above; whence those who believe in the "serial" homology of the 
mascles of the limbs might be led to Infer tiiat it is the homologue of 
the gastroi^iieiiiiTts. Its two separate portions above both lie flat and 
aaperScial; the outer determines the coatour of the forearm at the 
part, the Inner is appressed in its whole eite t against the flexor dig- 
Itorum, from which It is separate 11 y a 1 ght c llnlar interval. The 
larger (ulnar} portion arises fle hy f om the e y edge of the ulna, 
its upper three -fourths, and stlD mo exten i ely from the edge, tip, 
and outer face of the olecranon it is flatte ed ovate in shape, and 
and has an upper free edge that t ave s s ac o s the notch between 
the inner corner of the olecranon a d t p of ntocoiidyle, where it is 
in relation with the " antanconteus." The smaller (^ftjimei'nZ) portion 
takes origin from the whole length of the base of the entocondyle. 
These two parts only fuse just before changing into the stout tendon 
common to both; the ulnar portion overlaps the condylar. The ten- 
don is longer than that of the extensor carpi radialis ; It expands as 
usual to embrace the pisiform bone. The usual action. 

Upon the back of the forearm there are three v/rist Jlexors (i. e.. 
" extensors " of authropotomy) ; one upon the ulnar side as usual, and 
only two upon the radial, instead of three (the numbei' when the 
"supinator longus"ia, as it should be, enumerated wtih this set). 
Of these two radial flexors the humeral origins and general arrange- 
ment at first favor tlie supposition that they are the "longior" and 
" brevior " of authropotomy, niid that there is no supinator longua ; 
hut the much more Important indication afforded by their insertions 
below determines pretty conclusively, that one of them is supinator 
longus, and that either the other represents combined longior and 
brevior, or that one of these last is missing. 

Supinator longus. — Here seen in its nsnai character as a humero- 
carpal, not hnmero-radlal, muscle. Above, it occupies somewhat the 
position of tlie flexor carpi radlalls brevior, being shorter than, and 
wholly overlaid by, the other radial flesor. It arises fleshy ftom the 
anterior aspect of the external condyle, below the origin of the fol- 
lowing muscle, lying at first apon the humerus and head of the radius, 
and then upon the supinator brevis; finally, upon the back of the 
radius; when, becoming tendinons, it passes by the expanded foot of 
the radius, and is immediately inserted into the oarpits, its radial side. 
It is a pure flexor carpi. 

Flexor carpi radialis (longior or brevior, or more probably both?). — 
Eatlier the largest muscle of the parts, and wholly superficial, overly- 
ing both the supinators ; apposed externally against extensor dig- 
itorum, and on the other side in relation with brachlalis antlcus and 
biceps. It arises fleshy from the ectocondylar ridge, from the tip up- 
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ward for one-third of an inch; iDecomes tendinous about the middle of 
tlie forearm, passes beliind tlie foot of tlie radius and over the in- 
aertion of snpluator longus, to spread into a broad fascial tendon, by 
which tt is fioaJly inserted into the bases of tlie 2d, 8d and 4tii 
metacarpals. Prom its very high origin npon the humerus, this 
mascle Is the principal passine or indirect fiexor of the hand when the 
forearm is extended. 

Flexor carpi vinaria. — While all the other muscles lying upon the 
forearm, are in greater or less part condylar in origin, this arises 
wholly from the ulna. It is a flat muscle, lying superficial upon the ulna 
behind ; its posterior border corresponding to the edge of the bone 
and arising therefrom in greatest part, bat also having extensive 
olecranar origin. It becomes tendinous near the wrist, and is In- 
serted Into the base of the 5th metacarpal, partalsing somewhat of the 
general tendency to aponeurotic expansion that characterises all 
the tendons coming down upon the back of the hand. &s somewhat 
of a corollary of the last statement, it may be here observed, that the 
tendons along the back of the wrist and hand are pressed close to 
the bones, while those upon the front of the wrist and tht palm are 
away from the bones, and are separated by deep distinct interstices of 
areolar tissue containing much fat. 

The other muscles of the forearm ail act upon digits, either sepa- 

<l. Acting upon digits. 

ill'. —From humerus or forearm.) 

There is only one digital flexor upon the front of the forearm. 
The superficial or " perforatns " flexor is confined to the hand, as tlie 
corresponding flexor of the toes is to the sole. Of extensors upon 
the back of the forearm there are, besides the one common to the 
flngers, two special ones for the, thumb and little flnger respectively. 

Flexor digitorum eormnunis (profundus s. perforans). — Lies be- 
tween the radial and ulnar exteasores carpi; a mnscle of large size, 
flattened shape, and somewhat complicated structure. It has exten- 
sive origin, both from hnmei-us and forearm bones Its humeral ori- 
gin corresp d wltl th t f th xt n -pi dl 11 but is a little 
lower down p th lyl d t I this part of 
the muscle I th th th t has p t c investment 
npon both id a d m 1y t lb t t f th stout tendon 
that runs s w y p in its b tan d t tl it were, em- 
braced by ti m I al Th te d n fl tte t the palm. In 
a direction contrary to tlie flattening of the muscle above. The ulnar 
portion of the muscle arises from ail of the upper three-fourths of the 
surface of the bone— excepting a small lino along the ulnar ridge 
which is occupied by the origin of extensor carpi uJnarls — up to the 
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very tip of tlie olecranon ; it is thus longer than, but liot so bvoaiJ cor 
strong as, tlie Immernl portion, and is wholly muscular without ten- 
dinous interaection. It joins the other portion at the common tendon 
below. 

Between these two portions, and partly separating them, a small 
distinct fusiform muscalar belly lies embedded. It has tolerably defi- 
nite and distinct origin from the little tuberclo on the base of the 
humerus just internal to the ulnar facet; it runs along in the sub- 
stance of the digital flexor fov an Inch or so, and then contracts Into 
a delicate thread-like tendon that wo traced distinctly to the wrist, 
and there lost without mating out special Insertion. We fonnd 
what we take for the same muscle in the opossum {Z>. virginianus) ; 
there it has precisely the same disposition and relations. It cannot 
be flexor digitorum snperflcialis, because wo find the latter confined to 
the palm ; nor flexor longus proprins poUicIs, since this last must be 
represented in the portion of the common flexor that coi-responds to 
the first tendon going to the thumb. We take it to be palmarls 

The common flexor of the fingers splits at the palm into five, not 
foor, equal and similar tendons. Morphologically speaking, we hold 
" flexor longns proprlus polilclB," when this exists independently, to 
be merely a dift'erentlation from the common " profound " or perforat- 
ing set of flexing tendons. Here the deep flexor remains intact, and 
there can be no dissentaneous motion of the thumb, even did the dose 
webs permit it. The single great tendon passes the wrist flanked on 
either hand by the wrist extensors (radial and ulnar), fliling up the 
depression between the two prominent carpal bones, to which the 
tendons of the muscles last named are attached. It flUs the palm to a 
level, forming a thick Indlssolnble tendinous band, permeated with 
several small in'egular gritty specks, like imperfect sesamoids — one 
for tendons of little and ring Angers, one for middle and index, with 
a thumb moiety lying a little to one side of the last. A little beyond 
the bases of the metacarpals, the tendon divides Into five, as already 
stated. These pass each to the base of the ungual phalanx of a digit, 
bound down in their course, not only by the ordinary digital sheaths, 
but by a small stout transverse fibrous band opposite each node. 
Each perforates, us usual, a tendon of the snperflcial flexor, and has a 
lumbrlcalls, as noticed in detail below. 

Extensor digitorum communis, — Arising from the outer condyle next 
after the origin of the flexor carpi radlalis ; a subfuslform, laterally 
flattened muscle wedged between the last named and tlie extensor 
minimi digiti, with only one border becoming superficial. With defi- 
nite pointed origin from the very apex of the ectocondyle, it qulefely 
becomes tendinous; opposite, or a little above the wrist, the tendon 
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i;row3 broad, thin iind iiat, iiiit! expands still ranrp uptii the bid; of 
the hand, Indlvidtial tendons may of course be traced to the tips of 
the digits; but tliey are so blended in one common fii'iclal expansion 
upon the back of Ihe hand, and upon tlie digits are so intimately con- 
nected with the fibrous sheaths, that they require to be forcibly and 
somewhat arblti-arlly cnt apart. Extension of tlie digits Is absolutely 
consentaneous, so far as this. muscle ia concerned. 

In the mnscle is formed a small, distinct, muscular belly, with a 
delicate abortive tendon, not traceable to definite insertion. This 
uaqaestion ably represents one of the deep (special) exten — H 
extensor Indlci or of apollieal intemode; more pi'obably tl f -m 

Extensor minimi diijici. — Lying next to the preceding s 1 a 

it, and perfectly distinct; in greatest part soperflcial, o ly g th 
last described, and itself partly overlaid by the flexor ca p ulna 
a short, stout, spindle-shaped mnscle arising fVom the ecto dyla tit 
and passing to the tip of the little finger. Its tendon is y d ti t 
to the back of the hand, where it partakes of the general fascial ex- 
panaiveness, and is scarcely distinguishable except by arbitrary dis- 
section. 

The constancy of this muscle is as remarkable as that of tlie exten- 
sor longns proprius polllcis of the foot, and is specially Interesting 
in such a case as the present, when proper thumb muscles abort or 
disappear. It goes fiir towards substantiating the antltypy that we 
hold exists between the little finger and great toe. 

Extensor ossis meiaearpt pollMg. " Abdwetor pollicislons'^s." — While 
the foregoing extensors are superficial, this, like the supinator brevis, 
is deep-seated, being entirely overlaid above. It is the only special 
thumb mnscle — others going to the Intemodes being wanting. It 
lies upon tlie back of both bones of the forearm, arising fieshyftoni 
both, but mostly from the ulnar shaft, its middle third, as high up as 
the elbow joint and insertion of anconseus; its radial origin is only 
fi'om the head and a trifle of the shaft of that bone. The muscle be- 
comes tendinous a little below the middle of the forearm, where its 
obliquity increases to enable it to gain the radial side of thelimb; it 
passes under the tendon of the flexor carpi radialis, and over that of 
supinator longus, across the foot of the i-adius, and thence runs to 
the base of the first metacarpal, where it is more definlteiy inserted 
tiian the other extensor tendons are. From its insertion and the ob- 
liqnity of its tendon, it is a pure abdnctor, or web-spreader, rather 

Although this muscle is inserted Into the base of a metacarpal, in- 
stead of into a digital intemode, it is essentially one of the digital ex- 
tensor set i and as explained at greater length below, we refer to the 
"poroneus teitius"of anthropotomy (a muscle that, in some animals. 
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becomes a puiB exteasor of tlie little toe) for its posterior antitype. 
We hold that the digital estensors of both members are, like the 
flexor sets, easentinlly two, a, deep, or " long," " perforans," and a 
superllcial, or " short," or " perforatns." Extensor minimi dlglti 
raanua, and extensor loagus hallucis pedis are differentiations from 
one set, and mutually antitypic ; whiie extensor Indlcls, and extensors 
of the pollical intemodes, are representatives of the other set, cor- 
responding to the shoiM; extensor that remains upon the instep In the 
human snbjeut, hut which, as in the opossum, may be carried up the 
leg as one of the peroneal group. " Peroneus tcrtlus " Is another of 
the same group, corresponding with extensor ossls raetacarpi pollicls. 
We recur to the subject again In speaking of foot muscles. 

(b'. — From carp n t p ) 

There arc no d Ital I pt tl I It i I i 

n-om the back of th h d n tl t I f d p is 

the palm, amon th m th fl digit P f t II 

the short special th n a I Ijp th na m 1 th 1 mb i al 
and palmar inte 

Flexor digiton m 1 1 per/ t — Th n 11 hi! 

in the paim, as the corresponding " short " flexor of the toes of man 
does In the sole ; and, like the same muscle of, for instance, the opos- 
sum's foot, it arises upon and from the common tendon of the " long " 
or profound flexor digltorum. It is a small muscle, in some danger of 
being overlooked without due care; but its tendons may be demon- 
strated to Iiave the essential characters and relations of those of a 
perforatMS set in the customary exhibition of the latter as a muscle 
of the forearm. It arises as a flat fleshy mass upon the palmar (su- 
perficial) aspect of tUe conjoined tendon of the deep flexor, and 
speedily splits into fascicles that terminate in delicate tendons that 
pass to the bases of the fingers, and arc mostly Inserted into the ten- 
dons of the deep flexor a little beyond; but the tendons also spread 
like two "perforatus" tendons, into an expansion joining the digital 
sheaths, on either side of tendons of the deep flexor, which are thus 
embraced In the usual way. 

Lumbricales. — Four of the five tendons of the deep flexor muscle ai-e 
accompanied and reinforced by four accessory muscles, that arise ft'om 
the dorsal (interior) aspect of the conjoined tendon before it splits 
and pa b I t d 1 t th ligital I th t th 11 t 

the flng 

The) dhypth ml — Tl I Ik f II 



ttj d fi t Ij fl 
d ly 1 g ti 
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same aspect of the palm, and flistiuctlj insertecl into the il-oiit of 
the base of tlie flrsC phalanx of the thumb. This muscle is eiugle, aiid 
not separable into adductor, abdnctor, etc. ; but ou the hypothenar 
side we find what we take to be both these muscles acting upon the 
little flager. An o6(J«c[o7- (or short flexor?) arises rather broadly from 
the oQter side of the plsiforme, and runs along the ulnar aspect of 
the fifth metacarpal, to a little beyond the base of the first phalanx 
of the little finger, where its tendon Is lost in the digital sheath. 
An adductor Is smaller, a mere thread, arising from the centre of the 
palm, and running along the inner side of the fifth metacarpal to ter- 
minate opposite the other on the side of the little finger. 

In this animal, the thnmb cannot be distinguished by any fimctlon 
that It has from the Utile finger; cor by any intrinsic physical 
character, except its being only two- instead of three-jointed; and 
the special muscles of these two digits are nearly identical. In 
" archetypal " condition we hold these digits to be physically identi- 
cal, and their subsequent dlflerentiation in mobility, direction of axis, 
number of joints, and muscles acting upon them, to be purely teleo- 
logieal. Originally we may perhaps hold the thenar and hypothe- 
nar muscles to be modified Interossei, and to be represented each 
by a single mnscle; though as a matter of fact we ordinarily have, 
from two to four (most commonly three; an adductor, abductor, and 
flexor brevis) muscles into whicli each Interossena may have been 
diffbrentiated. It is interesting to observe, that In this case of the 
OrnitJiorhynchus, with thumb and little finger so similar, as ft.r as func- 
tion is concerned, what little difference in the number, etc., of spec- 
ial muscles there Is, is In the favor of the little finger, a condition the 
reverse of nsaal. 

Interosa^. — Each of the digits except the two lateral ones has a 
palmar Interosseus ; the three are quite similar. They arise almost 
together from the middle of the palm, and divaricate thence upon the 
second and fourth fingers. They lie directly apon the palmar aspect 
of the metacarpals and proceed to split upon the basal phalanges of 
the fingers, terminating on cither side on the digital sheaths. The 
dorsal are faintly developed. 

IX. Muscles connegtiku the P-ELviSWiTH tub Body. — Only one 
muscle actually passes ft'om the body to be " inserted " in the pelvis, 
and this, in its action at any rate, is rather a muscle of the back. The 
numerous other body-muscles that have pelvic attachment, are only 
incidentally, as It were, connected with that arch, and really belong 
elsewhere, as to abdomen, periuieum, etc. 

PsodspaniMs. — Large, much exceeding the other. It arises from 
vertebral centra (except the last two lumbar) up to about the eighth 
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and nlntli dorsal ftora below, and by digitations from the contiguons 
portions of ribs, especially a few of the lower ones. Its flattened 
tendon, dense and glistening, extends upward upon its anterior bor- 
der. It has definite insertion into the pectineal eminence. 

X. Muscles of the posterior EXTEBMiTy. 

On reflecting the skin and panniculus, the whole, limb down nearly 
to the heel, is seen to be enwrapped in three large, broad muscles ; on 
the outside He the enormous ectoglutaius and the remarkably ex- 
panded biceps ; on the other side lies the great gracilis, second only 
to the glutieus itself in size and strength. 

a. Aeting upon, the fejnw. 

Perliaps the most notable peculiarity Is the absence of gUitmua max- 
imus from this group, this muscle's insertion being carried down to the 
leg below. Psoas magnus and iUacas are much blended, and have re- 
markably extensive fleshy insertion ; the same may be said of the two 
smaller glutmi. We can And no trace of scansorius nor of tensor fas- 
ciCB lake. There are three perfectly distinct aSdaotores femoris besides 
the peetin(Bus, making a fourtb. Fyr^ormis is present; so are guad- 
ralits femoris, and the two ohturatores, though the latter has no origin 
witkin the pelvis (being shut off by the ischio-coccygeal muscle) and 
does not develop gemelli. There is another little Ischio -femoral mus- 
cle that we do not identify, rurtber details will be found under spec- 
ial beads of the muscles ; but we may add here, that the femur, like 
the humerus. Is extremely short, thick, strong, and irregular in super- 
ficies, contributing by its shape to forcible, rather than extensive, 
movements of the limb. It has scarcely a "neckj" its large head 
is embedded between two expanded trochanters of nearly equal size, 
projecting like ears or wings on opposite sides ; below these the bone 
rapidly narrows to expand again into large condyles, whereof the 
outer is especially developed for extensive fibular connections. It is 
carious to find that there is no noticeable groove between the con- 
dyles in front, although there Is a very large and well-formed pateUa; 
this is contrary to the general proposition, that depth of groove 
and size of patella are reciprocal or complementary, if, indeed, they 
have not a relation of cause and effect, The enormously expanded 
peronecranon reaches half way up the femur. The thigh is perma- 
nently abducted and rotated outward, 

(a'. — From the body, "long.") 

Discretion of ectogluttens from the fbmoral group leaves only the 
fbllowing muscles to be considered in this connection : — 

Psoas magnui. — Smail, with distinct origin above, ftom the two 
lowest lumbar vertebrte ; but inseparably blended, before passing the 
brim of the pelvis, with the iliaeiis. (Description resumed below.) 

COMMUNICATIOKS ESSEX INSTITDTE, VOL, VI. 21 April, 1871. 
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Fyriformis. — - A thin flat triangular muacle that arises by three digi- 
tatioas from the faacla over the caudal vertebrte, and so, In effect, 
from the coccygeal spines themselves; it ia wholly overlaid by the 
great glutseus; it lies, itself, npon hitecal caudal muscles, proceeding 
directly transverse, narrowing as It goes, to be Inserted by a thin 
narrow definite tendon Into middle of femur behind, at foot of ecto- 
trochanteric ridge, opposite the termination of the glia<Eua minimus. 
It abducts, and slightly rotates inward. 

Qitadratus femoris. — Below and behind the preceding, smaller, and 
ribbon-like. It arises from the two most prominent transverse proc- 
esses of coccygeal vevtebrse, in the septnm betwixt the dorso-lateral 
and ischio- coccygeal candal muscles, and proceeds outward and for- 
ward Just behind the ectotrochanter, to be inserted into Uie middle of 
the back of the femur, opposite the insertion of the foregoing. It 
chiefly retrodncta the thigh ivith slight abduction and inversion. 

(b.'—From pelvic arch; "short.") 

UiaGus. — With the usual position and relations; above of small 
size, owing to the dimensions and contour of the ilium; but below, 
after Itision with the jia. magnue, remarkable for lis great fleshy mass, 
that ails the Interval between the ilium and pectineal eminence, and 
its unusually estensive and fleshy insertion into the entotrochauter. 
After passing the hip-joint, which It directly overlies, It lies along the 
inner aspect of the femur, overlaid by the pectlnaus, separated from 
th 1 tiei by terp itl f t f Th ti t 

H'dgth ttht dth Iwnthb lyth 

Inn dyl Th us 1 t t fl 1 d h 

v y t gl displ y d 

tri i C d { M) — Th gl wh t bl d d tm 

m tly p bl w th d t t ( ) m ty 

th 1 1 p tJy I pp d by p t d p fl ! dl 

( lie i ) b th mpl t Ij p rat 1 1 m rt ffi Mua Th y 1 

tog th f m th h 1 1 ( th w 111 m f m p t 

a t bnlm d th y ino t d fl hy mes ^7 ( «. h fly f 

not wholly, into the apes of ectotrochantei, and, &, eraoglutxu!,, into 
the same trochanter and Into the ridge descending thence for one-half 
Inch down the shaft. These muscles are flexors iVom their origin and 
line of traction, while they also invert, from their insertion. 

Adiuetor laagnus. — The muscle which we thus homologize flrom its 
posterior position and extensive femoral insertion is smaller than 
either of the other adductors proper, although surpassing in size the 
pectinieus. It arises from the ischio-publc ramus just in advance of the 
origin of the semi-tendinosus, by a rather long, tliin, flat tendon; 
forms a thin, narrow triangle, passing outward to the thigh to be in- 
serted in a line along the postero-lntemal aspect of the femur from 
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tlie middle of 1:hat bone quite to the inner condyle. Above, its inser- 
tion la in relation with that of the peetlnteus ; below, with femoral 
head of gastrocnemius and Insertion of the semi-tendinosus. It ia 
almost a pure extensor, having little adductorial action, if any. 

Adductor longus. — A prismatic muscle, with one surface supertlctal 
(except that it Is covered by the gracUis), and one edge and two sur- 
faces wedged down between adductor magmia and brevis. It arises 
by itself ftijm the horizontaJ rarana of the pubis, a little toward the 
median line from the articulation of the marsupial bone, and very 
near the sjTnphysis. It has definite abrupt insertion by a short ten- 
don into the inner condyle, between the insertions of the last and the 
next. It is a pure adductor, and a strong one. 

Adductor brevis. — A flattened fusiform muscle, lying anterior to the 
last, upon the })ectiiueus, which separates it ft'om pg. magnns and 
iliaciis. It arises from the process upon the horizontal ramus pubis 
at outer comer of articulation of the marsupial bone, and runs straight 
to a definite insertion, by a short, roundish tendon, into the inner con- 
dyle, just above the insertion of the last, A pure adductor. 

Fecttnieus. —A very small, aattened-oval muscle arising by a terete 
tendon l^om the deep notch at base (in front) of the remarkable pec- 
tinieal eminence, passing outward and backwgJ'd upon the psoas mag- 
nus, overlaid by adductor brevis, to be inserted, by a rather long, 
narrow, thin, fascia-like tendon into the postero-intemal ridge of 
the femur, near the middle of the bone. It is a fiezor, and evertor 
femoris, with action not very different from that of psoas, but ffeeble. 

Of these four adductorial muscles, it may be said briefly, that the two 
middle ones are adductors proper, the action of which, may merge into 
either flexion or extension, in extreme postures of the thigh. ; that the 
first described is always extensor and barely adductor, while the last 
is always flexor and barely adductor. 

It will be observed that the usual essential arrangement of four 
adductorial planes is preserved, the hind extremity ofibring no such 
deviation in this respect as the fore does in its division of coraco- 
brachialis Into two, and their high development; a circumstance 
highly favoring the reference of the four adductors to coraco-brachialis 
and pectoralis major, that has been made by Wilder. * The question 
whether the adductors are, or the pectinajus is, to be referred to pec- 
toralis, and conversely, probably Anally hinges upon determination of 
pubis as = coracoid, or as = clavicle. The present Indication, from 
the extensive development of two coraco-bra«hiales, is, that these are 
represented in the hind iimb by the adductors proper, leaving pecti- 
nscus as the correlative of the pectoralis. 

*0p. oit. p.S2. 
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Three Iscliio- fern oral muscles remain to be described; their de- 
termination may be attended Tvlth difficulty. One ( a, see below) Is 
pretty obviously obturator externus; another (6) appears like a par- 
tial segregation from a ; the third (u) Bhould represent obturator in- 
temua, although it is cut Off from, the inner surfaoe of the ischium, has 
no radiation of tendon, and is unaccompanied by gemelli. All tiree 
proceed to the back part of the femur, at the expanded Intertrochan- 
teric surfece. Instead of conniving at a " digital fossa." 

a. — With broad ronnded origin ft«m the whole outer surface of 
the ischium and obturator membrane, narrowing as it passes straight 
outward and forward across the back of the htp-Joint to definite inser- 
tion (see above) between the insertions of & and c, 

&. — Like a part of the preceding, and somewhat blended therewith, 
but mainly distinct. It arises fleshy from the base of the ischio-publc 
ramus along and below the articulation of the marsupial bones, and 
from the upper margin of the obturator foramen; passes back of the 
hip-joint and entotrochanter to a broad, fleshy insertion into most of 
the expanded Intertrochanteric space. This and a extend and evert 
the femur. 

e — Arises fleshy from the whole of the thickened concave posterior 
bd ft) mm m tmtf illit tb lum; 
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position, wltli a femoral liead, being an accident of higlier mammais. 
The rectus, as iisual among lower beasts, is discrete from the vasti; 
these are blended together, with no evident crurieus. The sartoHits la 
a flexor cruris, and, therefore, not in its normal offlce; but it is inter- 
esting to note, that its origin is relegated to the pelvis, and placed 
lower down than in some animals, as marsnpials, above this mono- 
treme; whereas, a higher, even a vertebral origin would have been 
anticipated, in view of the animal's ornithic tendency. The motions 
of the leg at the knee-joint, and actions of the muscles, will be noted 
after the special descriptions. 

(a'. — From the body; "long.") 

We cannot demonstrate any satisfactory ilistinctlon between the ec- 
toglutteus and the "flexor accessorlas a candl ad tibiam tendens," nor 
between this last and the " intertibialis." With howmuchaoever dif- 
ference in their origin, course, and fnnction, the three blend In some 
or another part of their extent. They form collectively an enormous 
flexor cruris, effecting a powerful backward pull (extension) of the 
whole limb. Ectoglntseus Is also an outward rotator and abductor 
of the limb ; the caudal muscle a direct retroductor (and flexor cruris), 
while the slip passing from one tibia to the other, is an adductor draw- 
ing the heels together under the tail, besides being a flexor cruris. 
The details of this singular arrangement, which probably, from its 
advantageous traction, acts more powerfully, for its size, than any 
other muscular apparatus of the limbs of mammals, are these : — 

Ectogluttens arises along the median line over the back of the sa- 
crum and several anterior coccygeal vertebrte. In apposition with its 
fellow, in a straight line from the apex of the ilinm downward to a 
point on the tail opposite the origin of the pannicuius. Except in be- 
ing overlaid by the last named, It is wholly superficial, resting above 
upon the other two gluttel, the pyriforniis, and the dorso-lnteral caudal 
extensor; farther down, lying upon the last mentioned, and part of 
the biceps, from the origin of which, however, it !s separated by the 
width of the tail at the part. The upper fibres ran very obliquely 
backward ; the others have snccessively more and more transverse di- 
rection, and Anally the lowermost rnu outward and a little forward. 
At the posterior extremity of origin occurs an interval, equal to the 
distance between the spinous and the transverse processes of the coc- 
cygeal vertebrie ; then a stout bundle of flbres — the Jlexor acceesm-ius — 
takes fleshy origin from the tip of the transverse processes of two or 
three vertebrte, and soon blends with giutseus proper. From the an- 
terior border of flexor accossorius, intertibialis becomes differentiated 
about an Inch from the leg, and passes directly transverse across the 
tail below, rather more than an Inch In front of the anus, to be con- 
tinuous with its fellow of the other side ; it is attached to the pannic- 
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nlus wliere it crosses the median line. Tlie insertion of this exten- 
sive apparatus la rather diffiise, and may not always be exactly as we 
made it out in this specimen. Glutieas proper becomes tendinous, or 
rather lUeclal, dips among the tendons of the back of the leg Just 
above the heel, and thus has indefinite insertion, but is mainly pro- 
longed over base of the spur, and heel, to be continuous with plantar 
fiiscia. The caudal part, on the other hand, has definite insertion into 
the tibia; twisting for that purpose, much as latlsslmus or pectoralls 
major does, so that the most anterior flbres (those that give off the 
intertibiallo) a n rt 1 1 west down. The insertion is in the mid- 
dle third of th tib a b h nd for about half an inch, opposite the in- 
sertion of th g aeill The plantar attachments doubtless cause the 
muscle to a t m what a an fextensor of the foot — in obvious snb- 
serviency to ad anta us action in giving the back-stroke. 

(b'.— Fr nth I 1 1 h: "long.") 

Biceps. — The estemal or fibular fiexor cruris la a single-headed 
broadly triangular muscle, without femoral origin. It arises definitely 
ftom the tuber ischli, at first overlaid by the ectoglut^us; as tt 
emerges ftom under which, it rapidly widens into a broad and com- 
paratively thin plane that spreads over nearly all the leg, In apposi- 
tion, at first with the tibial flexores cruris that also arise from the 
ischiatic tuberosity, and afterwards with the great fibular head of 
the gastrocnemius and other peroneal muscles. Partly in conse- 
quence, very likely, of the bnrial' of the fibula in muscle, the biceps 
has no actual insertion Into that bone, except just at the upper mar- 
gin of the spatulate peronecranon. Muscular flbres terminate, in a 
curved line corresponding to the outer border of the calf of the leg. 
In a broad dense aponeurosis that sweeps over and envelops the 
whole fi-ont of the leg, with final definite Insertion into the crest of 
the tibia ftom the patella two-thirds way down the leg, besides send- 
ing below sundry fascial prolongations between the tendons of an- 
terior tibial muscles. This actual insertion of the outer (flbular) 
fiexor cruris into the inner bone of the leg occurs in marsupiaJs aiso, 
as, for instance, in the Didelphys virginimia, where it offers a highly 
interesting analogy to the ulnar Insertion of one foot of the biceps 
brachii of the same animal. The actions of the Ornithorhynahus' 
biceps cruris are several ; firstly, it retrodncts the femur aud extends 
the whole limb ; secondly, tt is a flexor of the leg ; and thirdly, it is a 
powerttal external rotator of the limb below the knee, turning the 
heel directly towards, and the claws away from, the body. The 
mechanism of the knee-joint, as explained below, allows this action, 
which is furthered by the way the aponeurotic tendon of insertion of 
the biceps laps over the swelling muscles of the calf, as a band over 
a pulley. 
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Graeilis. — Of great size. Arises fleshy, in apposition witli Its fellow 
for the whole length of the symphysis pubis, and greater part of 
outer surface of marsupial bone. Above, it Is connected with the 
symphyseal aponeurosis of the obliquns extemus abdominis; below, 
with a slight tendinous intersection, it sends straight backward the 
pecullfti- slip that goes to the cloaca. The muscle passes nearly trans- 
versely outwards, overlying all the other tibial flexors as well as the 
femoral adductors. Its posterior border is curved and somewhat 
tucked under, while the anterior border is straight ; the muscle con- 
verges and grows at the same time thinner, to be inserted by a short, 
flat, broad tendon into the shaft of the tibia, for half an inch along 
the middle third of the bone. Primarily, the gracilis is a strong direct 
adductor of the whole limb ; next it flexes the tibia, and finally ro- 
tates the leg inward. 

SemilendiiiosiiS and Semimembranosus have continuous origins and 
insertions, parallel and contiguous courses, and similar functions : 
neither displays the physical structure that led some one to encumber 
anatomy with two of the most unhandy and inept names in the sci- 
ence. Both are direct flexors of the leg, and extensors of the whole 
limb, with a little inwardly rotating action. The one-half membrarto- 
sus is the posterior of the two ; it has definite origin from the tip of 
the ischium nest to the biceps ; is of a flattened terete shape, taking 
straight course to the leg, where it has extensive fleshy insertion for 
half an inch along the upper third of the tibia, just to one side of 
its crest. The one-ltalf tendinosus, has more extensive and chiefly 
tendinous, but also partly fleshy origin from the ascending ramus of 
the Ischium, between the origin of the foregoing and that of the adduc- 
tor. It forms a prismatic muscle, owing to its flat under and super- 
ficial, and bevelled posterior, aspects; the one-half membrauosus 
resting on the latter. It converges abruptly to a point, with definite 
tendinous insertion into the head of the tibia, at the most internal and 
projecting point of the latter. 

Sartorius.— Hsre its true ofllce as an extensor cruris and flexor fem- 
oris is contravened, and we And the muscle, much as in man, at 
once a flexor of two consecutive segments. Its low, instead of high, 
pelvic, or even vertebral, origin has been already mentioned. It 
arises from the apex of the pectinseal eminence, in connection with 
the insertion of the psoas parvus, by a round cord-like tendon ; passes 
outward upon the inner aspect of the limb, overlying pectinseus and 
adductors, expanding remarkably as it goes, into a flattened, triangu- 
lar muscle. Narrowing somewhat, it becomes aponeurotic just below 
the Internal condyle of tlie femur, and is attached to the naked space 
in front of the tibia above, though really continuous with the some- 
what simUar fascial expansion of the biceps. It is, firstly, an adduc- 
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tor of the wliolo limb; secondly, a flexor femoris; thirdly, a flesiJi' 
craris ; and finally, it rotates the leg a little inwacd. 

Becfus femoris. — Entirely distinct from the rest of the "triceps ex- 
tensor cruris," which, as a whole, is not very highly developed. Rec- 
tus has definite origin by a stout, flattened tendon from the bottom of 
the Iliac shaft, just above and in firont of the acetabulum. The ten- 
don radiates upon the suiftce of the muscle, and helps to keep it dis- 
crete from vasti. The muscle enlarges below, forming a pyramidal 
belly that passes between and separates Diacus and glutteua minimus, 
ffai-ther on, it partly separates in two; a superficial portion, the 
larger, has virtual insertion into the patella ; the deep portion, smaller 
and thinner, rnns down fleshy over the l^ce of this sesamoid, to be in- 
serted with the Ugamentum patell* into the head of the tibia by a ftis- 
cial expansion. A pure extensor cruris. 

Vasti. — There is no " crurieus," althongh with the exercise of the 
ingenuity that authropotomy has developed, such might perhaps be 
invented. The two vasti form a single fleshy mass of moderate size, 
arising ftom the whole of the broad anterior femoral siirlice, ftom 
the insertion of psoas and iliacus on one side to that of glutiet on the 
other. The insertion is fleshy, into the patella, its whole m dth The 
great size of this bone, and its remarlcably distinct liirament toi tibial 
attachment, give it less appearance of a sesamoid tl an us al Tt e 
vasti are pure extensors. 

Both orur'il bones articulate extensively with the fem r an 1 the 
conformation of the knee-joint in other respects is s ch that the leg 
enjoys rotatory movements equivalent to pronation and suplnat on 
and more closely resembling those of the elbow tha ^ is al in 
the mammalian series. The oar that the foot makes like that of 
the hand is feathered at the joint above. Examination of above de 
sciibed actions of muscles moving the leg will show how thia la 
accomplished; while certain motions at the ankle, to be readily ap- 
preciated ft'om the notice of the leg muscles that here foUowa, fiir- 
ther the design of bringing the limb forward with the edge of the 
web catting the water, and carrying it backward with directly op- 
posed broad plantar surface. 

Poplitceus. — The proper rotator of the leg is of large size, and, as 
usual, deep-seated at the back of the knee-joint and leg. It arises 
fleshy from the inner corner of the crest of the fibula for a third of 
an Inch; passes obliquely across the joint, and downwards, to the 
tibia, gaining some fibres of origin from the articular head of the fib- 
ula as It passes that point; but we made out no femoral attachment. 
It is inserted fleshy into the broad flat space on the back of the tibia, 
just below its head. 

If this muscle really is poplitseua, here we have it without femoral 
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relations, and more nearly resembling In Its ^ttachlnent& comae ind 
function, tLe " interosseas craris" of soma animals which is not de 
veloped in the present instance. 
This muscle is decidedly not to be refeired to the pronitoi radu 

c. AcUngupon tarso-metatarsiis— from femur or leg, or both. 
The great size of the spoon-shaped perouecranon, trow which nearly 
all the muscles of the foot arise, either wholly or in part, effects (a) 
greater power of anch muscles, in consequence of actual increase of 
coutractOe mass, (6) advantageous rotatory operation, and (c) a very 
peculiarly shaped calf. On the fi-ont and outer side of the leg, the 
muscles rather suddenly contract to tendons at about the middle ; 
those behind run nearly to the heel ; all arc very closely packed above, 
while below, the tendons are much separated by intervention of fascial 
and adipose tissue. 

We may note, at the outset, that " peroneus tertlus " occurs here in 
its true character of extensor minimi digiti pedis — a common, if not 
the customary condition of the muscle in animals below the highest ; 
our notion of its antitypic relations with a muscle of the fore Itmb is 
given ftirther on. The digital extensor set is double in the leg; i. e., 
the deep set, that in man, etc., is restricted to the Instep, here runs up 
the leg. In some marsupials, e.g., opossum, the same muscle is 
peroneal, and deflects behind the malleolus externus before distribn- 
ting its tendons to the digits. Here it comes diiectly down the front 
of the leg and is clearly displayed as one of the true digital extensors, 
corresponding to the Special extensores pollicts and indicis, in the 
hand. Extensor longus hallocls is present and of usual characters. 

Flexor tarsi ttbialia; ft. e., TibiaUs anticus. — The Innermost muscle 
upon the front of the leg; large; superficial; arising by two heads. 
The smaller of these taltes fleshy origin from the tibial shaft in iVont, 
fi'om its head half way down ; and is divided by a cellular interspace 
from the other, the larger, head which arises ftom the patella and a 
corner of the peronecrauon in apposition with the extensor hallucls. 
The two join and become tendinous at the middle of the leg ; the stout 
tendon passes in fVont of the inner malleolus, most internal of any, 
to its customary Insertion into the base of the first metatarsal. The 
nsnal action. 

Exlejisor tarsi tibialis; h. e., Tibialis posticus. — A la ge very deep 
seated muscle upon the back of the leg, filling the wll inter osseus 
space, but having no tibial origin. It consists essent ally of two 
parts ; the shorter and thicker of these arises ftom the a tl la head 
of the fibula, and a ridge thence two-thirds way down the tibial a. 
pect of that bone ; the longer and thinner part iVom the back of the 
shaft of the fibula and most of the posterior surface of the perone- 
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erauon. It is (\eiUid bj the plantaiis Jias the fle-vfii lon^us Q &, 
itorum to the outside and the poplitieus to the liisi<Ie Its tendon 
passes behliid the innei malleolus to be inserted at the most piom 
ineat point of the Inner aspect of the taisus 

Plantaris —A muscle of great size corapaiativel* It uises 
fleshy from the posterior suiface of the peronei-ranon and its cieat, 
between pophtieus and tibHlIs. posticus and lies in a sort of bed 
formed by the list named It contlnuei fleshy two thirds way down 
the leg; then its stout tendon instead of passing with tendo Achilhs 
to the OS calcis, glides behind the Inner malleolus, and expands into 
a strong plantar fascia. 

Crostroenemins. — Of rather remarkable conformation; its-two heads 
are widely separated, and very different in shape ; one Is much larger 
than the other. The larger arises fleshy from the outer one-half or 
two-thirds of the fibular crest, and immediately forms an immense 
bulging mass that rivals, proportionally, the human calf itself; this 
lies npon the outer side and back of the leg, mostly upon the flbnlav 
flexor of the toes. It forms a stout teudo Achlllis at the lower thii-d 
of the leg, with the usual calcaneal insertion. The tendon has apo- 
neurotic expansion upon the outer surface of the mnscle. The smaller 
Lead arises fleshy from the inner femoral condyle, at its back, Just 
above the capsular ligament of the knee-joint. It is thick at first, 
but soon becomes flattened into a ribbon-like muscle that passes 
very obliquely outward down the leg, to join the outer gastrocnemius 
at the middle of the leg with a sort of tendinous intersection — one 
side being as it were partly laid over the outer gastrocnerains, the 
other directly continuoas. This construction, though in evident rela^ 
tion to rotatory powers of the leg; is barely a foreshadowing of that 
complete separation of the two gastrocnemii, and presence of two 
tendones Achillis, that obtains in some marsupials. 

Peioif IS longits — A large ^perflcial muscle upon the antero-exter- 
nal aspect of the leg lying upon " peroneus tertins " and extensor 
longus digitornm in relation luternallr with extensor hallucis. It 
aiises fleihv from the outer moiety of crest and adjoining anterior 
snifice ot the fibula forms a thick spindle-shaped belly, ajid becomes 
tendinous lust btiow the middle of the leg. Its tendon proceeds 
ilong the o iter aspect of the outer malleolus, a little in front of it, if 
anything lather than behind it, gains the side of the ankle in fi'ont, 
and dips below the base of the 5th metatarsal. It then, as usual, 
tiaverses a groove obliC[uely across the sole, along the conjoined 
heads of the metatarsals, to be inserted into the baSe of the 1st. 

Sxtensor hallucis. — The next mnscle to the tibialig anHous; a long, 
roundish, but somewhat compressed belly arising from a tubercle on 
the outer aspect of the tibial head, and from contiguous portions of 
the peronecranon. Its tendon, which forms aliont the middle of the 
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leg, passes at first obliquely across the middle of the instep, and 
thence more laterally to gain the great toe, opon the surfiice of which 
it rims to the base of the ungual phalanx. It is a large muscle, 
wholly superficial, and, like the tibialis aotious, is partly separable 
into tibial and flbular heads of origin. 

Extensor " longus !" digiiorwm. — Smaller than either of the muscles 
upon the direct front of the leg, with a short belly and a long tendon ; 
it is deep-seated, covered over by the preceding, and In apposition 
with the peroneal muscles proper. Its origin is wholly fibular, by a 
short, stout tendon, ftom a tubercle on the articular head of the fibula, 
and it lies wholly npon this bone. Its long slender tendon passes a 
little obliquely down upon the fibula, then along the groove between 
the bone and the tibia, just Internal to the tendon of the nest de- 
scribed muscle. On the instep it spreads into a fan-shaped fascial 
expansion that covers most of the dorsum, and Is then differentiated 
into i tendons that supply, In the usual way, all the digits except the 

EUensor"breeis!" digiiQntm. — ThiB is the muscle that in man oc- 
cupies the Instep; here carried up the leg; not, however, as in opos- 
sum, etc., to form a peroneal muscle passing behind the outer mal- 
leolus, but coming obliquely down the leg in front, crossing the fibula 
below, gaining the groove between this bone and the tibia, alongside 
the tendon of the foregoing The muscular part is the most deep- 
seated of any o th r t f th leg d th ra llest of all ; a thin 
little plane arisi g f ll3tu p th p ded surfiice of the 

fibula opposite 1 1 ttl b th ti 1 i ead of this bone. 
The tendon that it f m i jf t d th th course Just men- 

tioned, spreads ft pas I g th bl t 1 g fan-shaped plane, 
similar to, and lyi g d th th pi f tensor longus. It is 

difficult of being dtg hd toted bt with some care may 
be demonstrated t p d t 11 fi digits d nearly or quite 
to their tips. I t d tal it i I Ij onnected with ihs 

sheath of the to d it un th I tl sides than directly 

upon their dors 1 p t 

Extensor minm dgt F t ti — Th third peroneal or 

fiesor tarsi fibul ns f th p torn m le of considerable 

size, that liesuj th t i vl dl it m, on the front of 

the fibula, and I I i 1 bj th p 1 gn It s a flattened strip 

that arises fleshj f th t f th flb I d ontlguous anterior 

surface, narrow = „ 1 ly t d d , lb coming tendinous 

a little below the middle of the leg. Crossing the tendon of p. longus, 
its tendon g^ns the outer border of the foot, at base of the 5th meta- 
tarsal, and thence runs along the little toe to be inserted into the 
base of its ungual phalanx. It is an abducting extensor of that digit. 

This muscle, which, in man, is inconsiderable and appears like an ofi'- 
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set of tie common long extensor of the digits arrested at the base of 
the fifth metatarsal, here appears in wliat we hold for its true character. 
It has the same dLsposltlou and relations In some marsupials. We 
consider it the antitype of the extensor ossls metacarpl poHlols. At 
first sight, especially in view of its running to the extremity of the 
little toe, one might think It rather referable, If to any of the thumb 
muscles, to one or both of the extensors of the pollical InternodeB, 
when these are present, as in man. Bnt these last appear to be de- 
cidedly dismemberments of a common deep extensor set, of which 
the special extensor Indlcis is another; and these are ^ready amply 
accounted for by the extensor breyis dlgitoram pedis. 

Flexor digitorum longiis (Jttmlaris). — There is no tibial flexor of the 
toes ; the fibular flexor gives off part of the large tendons that go to 
terminal phalanges, the others being supplied by a muscle of the sole, 
that occupies the situation of the human "flexor acces^oriuH." The 
flexor is a very large moscle that arises fleshy from the outer aspect 
of the shaft of the flbnla, its upper half, and thence up along the back 
surface of the ridge that runs up the crest ; and from the outer corner 
of the crest itself; it is partially contained betwixt the gastrocnemius 
externns and the peroneus longus. At the lower third of the leg, it 
develops a stout tendon that runs some way upon its oater snrftice, 
giving a dense glistening aponeurotic investment. The tendon passes 
behind the middle of the heel, in a deep groove alongside the cal- 
canenm, where it becomes flattened, and soon splits Into only three 
tendons. Two of these, that appear to be the most direct continua- 
tions of the original tendon, run to the ungual phalanges of the first 
and second toes ; the third divaricates more, and passes between the 
two heads of the flexor brevis minimi digitl to its insertiou into the 
base of the ungual phalanx of the little toe. Thns the 3d and 4th toes 
are so far unsupplied with large tendons, from this muscle. 

Flexor sttblimU (brevis) digitorum pedis. — We should Judge from its 
appearance in the specimen that it might be larger, and even supply 
more digits, than we found to be the case in this instance. It forma 
a short, flat, fleshy belly, lying upon, and arising wholly from, the flat- 
tened tenaon of the fbregoing, with no osseous origin. It divides 
below into two tendons only, that are lost in the digital sheaths of the 
3d and 3d toes near their bases. 

This appears to be the antitype of the mnscle of the same name 
in the hand. The muscle has a similar disposition, and arises in 
the same way from the tendon of the main flexor, in the opossum, 
although in this animal it Is carried half way up the leg. 

Thus far, we have seen no tendon going to the ith digit. This Is 
supplied by a little mnscle of the sole that lies in the position of 
flexor accesaorius of anthropotomy, though decidedly not to be mor- 
phologically identified therewith. We hold it on the contrary to be 
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really a dismemberment of tUe long common fibular flexor, restrained 
to the foot, jost as the muscle that sends tie single tendon to tiie 
opossum's great toe Is. OrdinarUy, perhaps, in nnguiculate mammals 
at least, there are (too long deep digital flexors, one tibial, the other 
fibular, the distribution of the individual tendons of which is variable. 
Thus In man, one goes to the great toe alone, the other to all the rest 
of the digits ; and the two seem to have, as it were, exchanged places, 
since their tendons cross .to reach their respective destinations. In 
the next animal, viz., the gorilla, it is the other muscle that gives off 
the most tendons. In the opossum, for example, the flexor hallucts 
pconrs, and is on its proper, viz., tibial, side of the leg; but its tendon 
aborts at the heel, being theie f^tened to the common tendon; and 
its place is supplied by a, little plantar calcaneal muscle that crosses 
the foot obliquely and gives off a tendon as large as any from the 
common flexor; this tendon runs between the heads of the flexor 
brevls hallucis, and Is inserted in the usual manner Into the base of 
the distal phalanx of the great toe. Now In the Omithorhynchvs with 
only one long deep flexor digitoruni, we have a similar arrangement, 
though with a little variation. The plantar dismemberment of the 
common long deep flexor digitornra forms a short, fleshy belly that 
arises from the side of the os calcis, and soon becomes tendinous, di- 
viding into two tendons that pass to terminal phalanges of the 3d and 
1th digits. These tendons are fully as large as those coming down 
from the leg, and have identical disposition upon the digits. 

All that has just been said has reference only to the subdivisions of 
one— the long deep— set of digital flexors ; that is, it is without bring- 
ing Into the discussion the above described flexor " brevls " or 3116- 
limis. The latter corresponds to the muscle jf the same name in the 
hand. The former (flexor longus digitorum) is so variously differ- 
entiated into two muscles and several tendons in the mammalian 
series, that it is safest, as well as most philosophical, to regard It 
as a morphological Integer, susceptible of varying dismemberments, 
which, as a matter of fact, supply different digits in different animals. 
The corresponding muscle of the hand is probably La most unguicu- 
lates single, with Jive identical tendons ; when, as in man, it is differ- 
entiated into two, one of these is flexor longus pollicis, the other 
flexor digitorum profundus. In the foot, the muscle Is probably 
usually divided into two that have, with different animals, different 
digital distribution, as just stated. It will be fonnd best to distinguish 
these two simply as respectively 'fibular,' and 'tibial,* without refer- 
ence to the particular digits that either supplies.* 

*Ia drawing antitypes of the deep digital flexors of mtm, iC must be rement- 
l>ered, tbat, as above mentioned, tho humen flexores lliialis aa^fibularis hnre, a,a 
it were, changed places, so that flexor hallucis is the oorrelatiye of the flexor digi- 
torum profunduB, and fleJiov longus digitorum pedis of the flexor proprine polliiils. 
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(1).' — From tarso-metatarse.) 

Although tlie little calcaneal muscle, just discussed, really lies wholly 
on the sole, yet it belongs to the last group, and we only now come to 
muscles of the digits that may be properly called tarso -metatarsal. As 
usual, these are more numerous and bulky upon the plantar than upon 
the dorsal aspect of the foot. They are chiefly the special muscles of 
the great and little toes. We find but one for the liallux, while on the 
other band, three may be demonstrated upon the little toe. In this 
animal, there is absolutely no specialization of external form, etc., 
of the thumb and great toe; while these digits are, if anything, less 
fHvored with special muscles than either the little finger or little toe 
is. Here, at any rate, nothing but the diflterence in the number of the 
internodes stands in the way of the correlation of the little toe with 
the thumb, and conversely, of the great toe with the little finger. 

Flexor bremg hallucis. — A very small and insignMcant mnscle lying 
upon the first metatarsal ; it arises near the base of this bone, and is 
inserted by two heads Into either side of the base of the great toe, 
with a pair of sesamoids. We can distinguish no other muscle, upon 
the ball of the great toe. It directly flexes. 

Flexor brevis minimi digiti. — A short, plump mnscle, almost entirely 
fleshy, that arises ftom the os catcis, passes down over the nest mus- 
cle, divides Into two heads, between which runs a tendon of the long 
fibular flexor digitorum ; they are inserted into either side of the base 
of the little toe. 

Abductor minimi digiti. — A flattlsh, fleshy muscle, lying along the 
outer border of the foot, flUing np what would otherwise be a de- 
pression between the os calcis and the head of the 5th metatarsal, 
arising from the forrae^', and Inserted into the onter aspect of the 
basal phalanx of the little toe. 

Adductor minimi digiti. — A weU developed, distinct, long, fiat 
stWp of muscle arising near the head of the 3d metatarsal at the centi-e 
of the sole, and passing obliquely outward and forward to be inserted 
Into the Inner side of the base of the Ist phalanx of the little toe. 

This muscle seems to be the largest and outermost of a series of 
four that diminish successively from the 5th to the 2d toe. They 
arise near together, along a line corresponding to the passage of 
the tendon of the peroneus longns across the sole; and each is 
inserted into the inner side of the base of a tJigit. They are appar- 
ently spreaders of the web, like the interrossei from which, however, 
they are wholly distinct.' 

Tha plantar interosseilie wholly upon, instead of between, the meta- 
tarsals, and are well developed. They embrace the bases of the 2d 
- 4th digits. The dorsal were not specially examined ; they appeared 
to be Inconsiderable. 

It is only just to ourselves to say, In concluding a necessarily im- 
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perfect article, that the circnrastimces under which it was prepared 
deprived as of the advantage of coDSultiDg Meckel's meipoir, or acy- 
thiag else that may have been published upon the isubject, except the 
short notice in Owen's C. A. S. P. V., Hi, pp. S -7. This harxk state- 
ment of onr limited resources, so tai from being made with aJiy desire 
of disarming criticism, is Intended to invite correction of errors we 
may have committed in Identification of muscles; and this, we trust, 
a certain accuracy of descriptive detail wUl render comparatively easy. 
We desire to record here onr present conviction, that the identifica- 
tion, with entire accuracy, of the singnlariy modified muscles that Ue 
upon the sauropsldan shonlder-glrdle of this mammal, will go far 
toward estahlishing, in myology, the hypothesis of Autero-posterlor 
Symmetry that is maintained by Wyman, Wilder, and the writer. 
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